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duo ^ JLoJI 


t Ijjt CjI j-iAlJI _X*->I o!» : (u ^ 1 * £) 

J-LL»J J-A nj ji.1 O-CV J <_^JI 

(jL<-u_i^ 1 ^ l '^33 /g> ♦ j 1 ! 1 j >^**■ j lojJaj j 

a♦ j .U11 vi./>i I juk jjl .«. LgJ 4 ini (tL 

u'iljjVb jl» ^1 j>l£a V *Lp.VlJ 

^1 jl^ g~ I mL) 4_tj>.jJJ-L-Jl <t3jatJLl (jib 

Lg_>l (_J_» u * t i n*> 4 ljk_A ^j-u-J 44 jIjJ jL-ojV i <jJlj.il 

. 4_£jJL_u J-JJlj CjI jJI ojufc t 3 m<~ ^1 


^gUII ^jlSHII Laj_uj cjLaLoluk^flj 

L^_Lo L« *^l ^Ul l^jJlII jjlL Ci <«m! 



*Ll^V| 


4^3 }Lc jj j-A Loj 4 4 ^j>. (j-° (4_o*.jJj_oJI 4_<_uJii^J1) 
jj_L^j jJa (jL-uJ^L^ . lO^“ ' 4_^jv. £jj& 4_uL_ujV I ^jJLILj 

<jl 4 j>oIj 4 Lcwjjj_u jjlajj 4 4_aUiJI JjtiLj 

t4_^Li2j SjL^o 4 -lqJj jjx. (LjL_ujI) LjIIj_jj>. 

Lj'j- ljv - 4 i ♦ ~ 4 (jl mi iVl j_j_4-s ^_ILJ 1 3jL^J,l jJJj 

-4 j 3 U i a J_jJL>o i _ r J_C 4 U U -v Jl^ILjuj 4tUU-^ 

^y-IiJI 4_^_j_Lb_*_JI CjLjj^-UI jJli ^ 1 r j-4 '°ij » ^ 

^jlc £)-£■ 4-uTuLJI 4 t J^JI ^LpaioJL 1 (J^LJoXI 
CjL>.L l l > .Ij 4jJ>^-42_I! CjLlCjJI (jr\J 

4 4-^-1^J 4 1 ^cLjo-V' ^_U_U_<Jlj 4 _jjL_uj*^I j_l>. 

1 Ji-Jb \ ( * i^>j 4-j^-tTu-iJl 4 » a. v i^tl < ^_45ju jjGj I 


i3jjj_ua j ^LjlII ijr c.jJI 3jLI jJ^v.| ^j_43 4 _jLiSLII 
J^liw 1 iUr. Lai 4^^-jj^aJI ^1*11 



qLuuUI j t uox>9 Llp^J^ooJI 


tNj'a-j 111 Loj 3 j_usLjl1,I LcwjJ^-uJ! {jjh CjJl5cj Lo ^Ltiajl ^ JT ic 4 _l1^J (j \j Jjj Lo 
Cj|j ^ ^ ^ ^ (Jj 4C_-«-<_a5t^ 4 jI j Ji> ^j_u_ji t^Jj-Ju-tJ 1^ JuJjJI 

. 4TlLuj 4ILuL_ujIj < Li u £i 2e-aj CJjJ u>JI (jL-u-i^U 4_u_u_i]l_j 4_Jbui]l ^-L t -^a 
^Lcu-iVl £)l ^ .^4. tl jL-lTljvVI /qJLu» ((^jljj-j)) c-uTt^ 

a_j^.U “^ji5 , = lL ^ * U (jJI ej£°> ah ‘^Aii 

(oJLtll «L3j_*Jil tfjukj «.jL»->JI ( _ T s Ijla (j^ 0 '‘‘j «*?' 1 '* ' V 

4jl i I4I0 Im u 1 tiijjij 51s i_j^IjJ,I Lo! iLu Sj^sLi. LijiLflJj LdU^Vj LdIj jJj 
l^jJI ^jljuvjJt ciJJj 4^ o 1 ♦ 11 ^LLaJJI ^ (j^LaUil c jj?ej Lulju>.j 

.« J^>.j_o LjI £)jl :c-.<T(^ Lojiic. CjjISLjJ 4_Lo J^LlajI 

t4.xu.3SI' ^JLlILjj 4_uLtJijVl 4_olj^JLs ♦ miJ £)J jJI j_o euLiSLII I JlA Lol 

jljl Lo IjI 4 £)L_ujV! (j\ : LfcjL3-o 4 _?£_uj ^1 ^•^‘'“ “ t^-AJLoUjLo LjI 

Ijj-C .jJI (j- 4 JljJ-M j-st-J 4 _i_jI J Lla-j&j j,j 1 mj (jl t4~ ♦jito CjLjI^LoI (JJLstj (jI 
5jL-£2_>JLb 4^JL*JI 4 4 j^^«JI^ £)l jl^-^JI^ ^^LloVI^ 

Cr lcj J-OJU Ijl JJ-J-O ^j-o L$] 

Jj t <^1 tl i _ ;r J_C 1 LjL-ajJ j 4jLcjj ^-iSo 4_u^L>* ^JL*JI (jL_ujVl 
^ I r.j I / ,,. A J ^ I ^ 1 #”j. t-«>j. ..o .jJ jJSLlIIj ^oitll ^Llalll ^ 

(JrU 4 - L o T l > JI 4 ♦J jtMl (>ul lli^JLO ^J-OJ LojJ ^_ ;r >-jL>J I ^JL*JI 

C-jLTlSLJ \ I Jl_A ^j_ 0 3 Jl J JlJLO lLj L?e_3_c^> Lr l^_*_l (jl C-xJU^ail ^ 4 j 1 t 4 _j_3_L>J I 

(j\ jJt ttUj < m i L^elL-u LUSLlj t4_uLtjjjVI 4 _jj>. jJI 4_t^l^ 3 jj_us 

^j-o LaI r > n u4l i4_u_oL_ul 1 _Aj-Qaj ^_^U1 LjI <>>3Uj 4^L>» 4_5tjV ^jUU ^J_3 j 
J^JI a* i_x^usl * 4 _ojj 44 JL 3 Loj 1983 VI 3^?°l Lo J}L>* 

cj>LSLjii.t' y>> jjJ lj Lu^jjls jLllvI ^j_3j JjVI 

4_l>.j_J^j_l!! ^ru 3JjLuJsl 4 Js^L*JI 4_uJ^J 4_^L >-j 4Cj1 mi^Llo (^jJu (Jjl 4 _oL*JI 
. £jj mhIIj 3>UVIj ^loJIj 4^L3iJI j 
J "Uj , „ M J^e-O (j-tui Lu-caJ «d ♦ 11 Vs 11 * ..tl c_j LliSLJ I Ijub £j I 

j-j-ilj^ 4 4—0. 3 JL-i—II ^_^_i 4 ( Jj-iSJI CjL^LUI j^j_o JSLiTuj 

41 JuLst-o Lo^j-o LojIj t 3 3j cJjJJJJ (jI ^_tc 4(-iIMill (js>*} (j-£- 4^>.lj-4-saj 
(jr^ J-^Lc L>^ CjVL>JI j-o jJ& ^ j&Z 

pgi nj-33 ( jr ^ . CjL*_oL>JI c-j^LIaiJ Ljl^Lj t_jLtSLII Lo-O 4JLUI 




6u0^iloJI 


4-uLc.u-}^' 4jLj_>. J) 4 < <ij 4_jl_3 4 Ul^_L>- 4_J^ ^jl_J 4 4£.1_LSJI 

^ %\ .^>-^iC l_ji_b .dx>.jJj_uJI 1 A , : ;."<1 ^ull .>>♦!! cjL-t^pil 

{jL^^\ ^£i 4_jjI^_jj>JI ^_jjQ] LoL^TlAI j-a£- \ (Ll>-jJ^j_lJI) SLl>JI ^ic 

Cj Ij_U_JLjJI ^JSLtlu ^)Lj jI_l!c.VLi I Jl>-T 4 4lujL<-4Jjj ^J-LJU t_3^.Lul 

i L^JjJlaj ^ 1_AJJl>*j c jL,.gjy I ^ 4_UJ^IJI CuJjl 

ciJj)l < <itl (jlj t^jVI 4 -lIc. L&jlisT4-ILu-ll 

( J? _3 4- L -LjJ^ r Jl CuJjIji,! ^Lu-4-CV (j lot-UJ 1.4-A 4_L5 CJjLJI CjI Jl>. VIJ 

miJ (jV tSj-L^-O CjI 3 t- < > iilCi CjLsl*IL>«JU (jI LlLLaJj t^j-ollll 

0-* 4jIjjJI J-a'j-C ^ 

.4_uL_uj^! SLpeJU 4_aL*J!j 4_t^L>JI <L>.jVI 4 j!jjJI j ..,as itiJJj 
(jl—J iCjLS-jJLiLJj CjLaj) 1 * a tj^jz 4_j_ 3 _}jj Lc <_jL£JI ^usjjj 

L-i.t-lj L 4 K t Ij 4_uljj_uaJI t 4_j_uj£JLJ \ 4_jj1jjJI 4-lLJIj CjIjLslJI 

4_tlli£l_Lc ^J_o»G LjjjT jJs^ 44-ic.L^TcwVI ^gZLuJ 0) 4_t_u Jl-L^>» 

(({J-coj— 4 HG)) L-L^LcjIj LuUjI 4^j>-T <-jI^ (_yij 4 _l3 4-ft-LjJI 

j-Aj J-l^j 1_lLj_uI 4^j (j-aj 4 LllujI <j_u Ju^j ( j- 5eJ)) : (J^ 

£)Ij t ^jL>Jl LjjLSlt£.l .^jl_4JijVI ^ ^ 

1 jj* 4 Ljj) <>ir. (jjSLU (jL-ujVI 4_uLt^ijj 33 Jl>.j 4^-uJlj 4 jIjjJ! 

^ <^11 ^_c.jJI jl IjlA 1_uL£ Lj^pl LuLb ^t^rj ^>J 

^ » j 4 _jju 4_pwjJj_uJI 3jji]l JjLLaj {jr £> 4 JLJ 2 II jJ j_ljJI CIjI I jjjJ 

^ i\I till 3jj)U->J {j-A <ulc Jlj^QJIj L^>-j 

c-jL^JI I jjt> £-uzi j LiJjU* jl3J .1 ^ (j,y L^o^L>.I j L^jL^L>oIj 

C_jLl£LJI ^_LJ-£2 _jJ 4^1-JlI.I Jj ^1_J_U_4J ciJLli ^1 

Lcwp^_uJI ^LLaj ^jL-uj^l t_jjL>fcj 4i_3GlLo 

^jJ! L-uljJI JjfcjJll (Jp J J 11 1 ^ tilfi CjL^LudI^ 4 < _pSjVl 

Cjlj-5e_L« . .. i—aLLaJJ 4-jLp CjjjJ_u 3jju £ua 




qLuuUI j t uox>9 Llp^J^ooJI 


. ^ ^ t4_<^_ua 

J_C I /j a J ts*y , M I £)| <_)L(SLI| Jj >-^>4 J}L>* ^J- 4 LJjL». Lu! ^-LC. 

fidisLu ^1 ^ JjVI ^yusy 11^It mi « ^-u-b £)|j t Jlu»JLI ^ git II t-JjjJI 

ojj_j ojjLgJ ^L-uj «d a shj t 4_uL_ujVl jl Jl^-VI 4 U miI t VLv m* nlj LLSJj 
CjL^LiIdLj l_Lgj 4 j I c, IjJa^Lst-jJ p ^ si 3-w I 4 _IjL<j fU 14^.i *,uu LujJI J_Ajf 
4_Lg-L*JI 3jj!dl CjJlLoI fU 4 Lt£J £_L_4 _uJ jyj t LjJLc. 9~a~j~ jLu j_A^_jJ *^jW 
5j-c 4gl.iVI 4 j^ 4_3t_<_ulj t4_jlc (js>* 3~f 4 _l>.jJj-ISkTiJIj 

*Od> '**1' oj^' -iljCLgl &g.yus 4j ^ j-3j JkJJ l>- Cujj ^JL*JI 

4 j g 1 f. 4_3 _jJL>. Lajj-aj <J_j g.Ljj— l£^ j I jj)j_c £_3 j V l_u I <. < t u~%. |j 
<UK]I BjjiJI ya Cxjl^ 4 _jjA_l]I 4_<_UJ-L^JIj 4 _l>.jJ^uJI 3jj!JI £)l 4 4 _j ^.yayaj 
Ijla 4_4jL>. ys L^LLI <jL£j tjL>JI J^jlUI t^y^JI l^i t^c. ^1*U 

^Lc. 4 _jL*J 3JljJlj>JI jLSA'VI • < cr^* IjJ -5 w ^lj LiSUI 1 m<h*>»j 

' j j ^ 3 ~ 11 ^_J| j_c. j_jj t 4_j j--^Tl<-u.U cjLaL>oV4 3j^-lX I cALLcJlj i 1983 

Jlj?c_j Ju9j 4<—djJULl JjjA Lh* 4 .''J 4i_dJ jJj 

3jLc.I ^ I c. jl tj_IoL3J.I •* 3^lj^ l^-oe-o a ' ' ^jLUl 

4_Lajj-tIu 14 L-3-3rL4a ^jU"i ^ nj lx_4 j^l V 4 

JLw 4 >Jl_Aj «^_4-sa_U_j yC. lil VI *■! • U> tl ^ />* ^ j V .tilli JjLscj 

(-JjJJJlI (jL^VI y^y lil VI J!Uj V ^4$ 4jlSL^Vl 

J 3j 4^1 tv*l Mill JjjL>. is~t£lA Lstulslj <Lu3yL (jl 4> 

4_3JLjl3J,I CjI 4 j I t *> tl (jl j j ^ 4tiUj C-.«-?e-j Clt-p- VI ^Jja^3il ^c_uJuJI 
£)l_4JijV! V 1 g"i♦ tUa-c 44^txlslj L4 La 4JI ^1 JiicILt^lj 

(^JlII lJiZUI ^jUII y».yju& 4JVI 4>JlA (J1 <i ♦*'i > mI ^1 ^llbej 

4^jiLo Cl I Mjt ij yI(JI jlS^VI ( jr l£. ^-UJ_4lil Ji^IoeJ fj I 4 c__i LHSUI Ijufc 4 jJl?cj 

. La I j_<_u (j_4 L^JI jul 4 L^iLt-Jj 4 Lajl3I1lL^ . 4jjJ 

3Jl3ji_c 14-/^0!_>■ ^^.^j^uil ^JL*JI ^LLaj lj y^ 3j_l^L>JI J^um Cusy.L ^? Jl3J 
)j\£ ^jlj 4(-La_uaijJI (^jL^LI u 3^3 V c^jUIl qjs 4 U 111 4Jt_u-iS jjl 4 j>.j^ ^1 
(J-illi-uI La l^_u£j * L^A^Lu ,j I ciiJ j yc ^J^lj i Lt-uajv L^j i_L_pcj 4 1 3 a 
cjLuJI jJ cAjJI £) L>. jlIIj 4^j_oLJI JjI . 4_3_l3j>JI 4jj-4 T lI j-*VI I jla 

.. 




OuO^iLoJI 


i 4JL!Lc-> <_<->»!^-1' jjjJL 'jij-t-Joj I 4 _^_i_L_uJ! cjUIjV!^ 14_L_u_>JI 

(^jJI ^JL*JI 4^JL*JI ^jl IjjIjI lil 3 Ljj>JI ^ ^i !U j jj 

Sj-usLm 4o_uJI &JJb ^ JSJj .4_uUajVl 4_ajL>J LaL-aji 1 a If. 

^y_£ ^ Ml >"ll ^jJ 4_*_uJI 0ju4> £)| ^_LC ' i / m 1 I j| JlC. 1 4_*_uJI (J-A ^ L\ , .. 3 
■Ai) 6 T * lj-<i#^j tJ^ loaII ^jLp. ^j-ollll ^jlxL l!il VI t^La 

^ I»tb ^ ^~ 3~ J_c. Ij_UsU*j /a tl «>> \j 3>U.VIj pj11 lUsUJ .1 ^i*JI 
3jjju>» 4 jjJlI|j i4j^JL* 4_Jl ^Jjul (j-u iZULX^J ^ jJI »UUtl lLIUjI . aULtJlj 
*4 jIjjJI *Lljj Ju_& 4_<_u Ju_&» 4_JVI dlh 4 l4JLa.Cu.ul Ju-^cj 

♦ ■ I1 a r j 1 U_l3 I 4jv j cLuUll p ^ < 4_>o I 0_u>. « Cj Lll>J I <LljjJu-& 

tjf-a Ju9 L_bljib . L^la ^Ubl^LJI ja^fuJI d>-jJI j^ujj j^VI 

J b<%.? jjfc JLjE-A 4JL>JI 4_t£.jI<JI ^y2j£L ^]\ 4_}LtS J^L>. 

c_abtc. tjj* 4_j3 Jijj La 3 *Ijj 9 Juu aj-U -ijJtaJ ‘0^- u - 5 '^ SjUajv. ^lc. j_a La 

(^jLail jJI jaSLauJI ^1 tJ^-LaatJI J-aGJI ^1\ CjUUoIj <LcwjJ^u 

4_oL>- 4_il L-hj-XJj 4 3LpJI ^j-uu-a ^lc. 4Jila-> V 4JIL4J £) I jjfcj 4 03*^ 

4_uL_ujVI <Lal^SU! ^jLj a t*M i^ljjJ! L^liUla a'°i 1 <^c ^j_o_jij t4JLajJL_o 
a_jl_B L^-CjJLj (Lgj oL^VI j-lIoj I L^J ^-ULa V 4-a-l^ C< 1 m jt 

« 4 aj^ ill (-^1 <^1 a ^1 1U tt n 

^L>oVl J4-U2J ^-a T ( j> JLl jlj^VI < nj (j\ ^2-3 J-aVlj 

4 4_cLl3 i j r ^. fiLuLtojVlj mmIIj Vlj ^_LaJI JjjJb jjr s>. jJ^_uJI ^ altll 

L » - L a- ^ Lujj t Jl^>JI 4_JuLla ( <\ U"nj t4^jjdl V ^Lu^VI j_uj ^.llll J^jlIL^ 
j^ h Vti?l^ tuLaj-Lail ^1 Ja-4a Ijj » ui I jl Lai j^Juj 1 nlr. ij^-C .Ij 

A LajJ ^jLkJI ^^L?eal ^1 ^^-aj-J 4Jjl^t_a tLtLxl^ JJ-lII 

(Jj . 3jLc (JLaj US’ ^ ^ A" 11 4HjLc C« < m jt e^jjot-a j_A US ^Jl*JI . 4-L<TuU aJ jU 
CjIj_aLUJIj jj_aVlj CjjIj^>JI c h is^j (jr ^ J^jLa ^JLjlJIj tcaLajjVl «GjLc 
U U , ,.l^j^U-VI 1 ^ >>> ♦ 1 ^ i>>*\ J-i-aJ £)l JjLscjj iCjUUoVlj Cjj^aeJJLlj 
LlLuI ^ki i j£J / a 1 ,7T<, „ [ I c-jLajjl ^_uj ^lil t(j^alIj^JI «Lj j.a-<-<g 
oL>a j, mi «II jlSajI 3 jl>. t4 c-taJjoJ Lcloj j- u - tT JI 

I ,5 a Si 1 mVI 4_j?e_pj Ijal 4 jal»ll ULuI jJZ ^jlj taJu^lj CjL^j-La 

3j-Smi 4JVI t^jUajVI ^jJI 4j « > li') * L^i j-oaiej ^jl <—ofcj ^ylll CjjIjj>JI 

■■ 


OluuUI Jjjnog L^pgJg-uJI 


j-ut3 4jt_ulaJI (j-uijja £)l 4 L^ljjl (j_a (_>-oLLa V 4_42_uL>JI £>£Jj 44 I'ar i „U 
^Jl£. ijj* LjIj 4^jL_4jjVl j-taJ 4-$->.j ^j_a 4^Ualll (jl 4^ij ^Lt^ujl ^jr. 

i C. jjLa (J_jL£ (j »m I 4 4tilli j*\ 47 i /.Ml ^j-a-3 ^LLaJJl 

jj^Vl 4_uL_4iLi]| miU ^ JoJ aj. j 311 4 Lu>JI 4 ?Jul) (i 4 ij V j_j£L3l<JI 

mi i II ^L^jlJIj JJL*J1 j. jj>o ^ylll cjM^LAII ^j-4 L$jl 4 Lj «^>r, LaL^jj 
^j_a ^y2>j-£i3j 4 3JljvIj JjLLa_) 4 JLsl1Ij (jL^jVlj ^ *Jj ;Ltl <_JLr 

4>L>oLj La fLLc 3j j mi a j-LaJJI JlIcj 4 La ^lj ^jr j-ujlLII jJr jJl>JI 

4«L3JJi, Lt_$J_a jj «^itl | JlA ^j_4 Jlj l_ 3JJ_U ^Lal 4 LLaLal ^aJ l_L& (j_aj 
4_u!ol j_A Laj ^JL*JI 4 _/L_u 1<2 j 4_uiu! 4_t3 La £)1 Jj 4^^^ a ^alc 4 _jL£Lj j_Aj 

3 Lie (j-a 4 ?LLj <jrt_) ^ <>Tn La J^LL ^j-a ^IjJl l_3_l3!l11]j 4<LjjI jJI <U^IjJl1I 
c_jLSL!I I Jui> J_<_4ij £)! J-±-^ J_aVlj . (^yjLuijl J-A Laj ^ alf, j_A La ^_j_t^ 

4_a^e-i L->-j_uJ 1 Jiitlu-ul J^>. 4 <Lu^jl!I 4_jjL_u_jVI 4 jaUtl 4-u^i.i Lr 

ijr 3 ^aSLfc T Jij tUjU V~ti J^LL tjj* (jjj, mi» lij JuMjJI (jj-3Ji 

(jI Jjj LuJljI (j^_J ^JlII (_jL^JI £)l » 4 jj, mm 11 4_jjv. jJ^.uJl 4_<_u jJ^JI ^alr 3 j.j < <ia 
4 _aL>«j 1 (j_a 4-La-AI Jjal ^ al»tl ^Jl3HII 4x.j»j_u <jI j^jLaU a^LstJ 

J_j l. < j cLJLUI 4_ljvLlH 4^IjlA| c-<jL>- ^i 4lt^>.jj 

( j_u_uLaJi,l J^. Jlj^LIIIj 4dj^]| JJlJ 43^1»< „tlj 4 j^_>JIj 4^a-ALalH ^yJI 4 ^jjlU 
CjLLLLlII ^-.Lt-ujll 4_>-L>JI ^yjj Jj 4^-ltJi (jy-uu V 4 _uLojJ^/I 

44-uaLL (j^_L>.jj^-uJ \ »1 ai*tL - «>^tl ^L>oVi (_^ L^UJ^J 3jLrij 4jai»ii 

OJ) 3" n LaJ lIc 3j-l. tSLI 1 3j-uSJl oL^^/l CjLaLalufcl jij-jJ (j-a IjJljJj 
^ a-^-a-Lr. i jL^j ^j| ^a-^-LLrj 4 L^jstjLlj (jjr. cusz- l! 1 j 4-uiljjLll JjL_u_a 
^a-AJj) ^ CjL3_j_lLjj 4^jljj?tlaj ^ajfcjlSL^I j_u^aj I^J 4_uL^jj^L 

CjLLLUI (JlLa CjLt-aTL>JLlj CjL^LoZlIL^ - djj SLpJi j_u_uj (J7 ^ LL^j_L 

L^uLa3 (j-J-^3 ^aJ La L^-jLljv. jl^ a~ t »VI V 4_u>Ji 

^y-cLa^-Vl ^a-4-u->Jl ^ LK ^al*JI 4-C.lU" 1 »Lj .^jLLljJl 

1 < «i iVi 3LpJ J-^i CjIj 4^^Lc lit ^^LjijVI mi jfl ^^^Laliil 

j_U3-±2j (j^LIj (j I L3^ l^i ^jU“i 1 I|J 4>J-A3->*J 4Ha_J_lL Jr Ji^L>iJ 
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6jo^JLoJI 


-«£><• A‘< •J'i< ^LujVI (jh) BjsSLs J^ul! 
(^jJI J_j_>JI Lul ^ju/L-ol £>£«-> lil Lul 

.JL>.jVI 4 Tl-l-l£j Lc j_a L^-Lu t . ,. j. o flll LjL_ujJ 

JZi t l_^_tic c^jUllI pj A 11 jU.r»-" ' ^_lt_U ^_<a-<_aj ^1 4 -la- 1*J1 3jLiia_>Jlj 
. 1 ^ MU? M \ $ ( tt£l ) J-Oju idjLJjUX. ^A_l 3 (jl>* Ur^ fLLtJl I JlA 3j-oj 

A, ..Iaj ^>.^<Jl»JI >***! a 4_t^ Lo-jl ^ jJI 1_L)L£ jjb 1 ju* 

t4 -l-l-L-^.V' jjl <^U CjL^_aI Jc LuLLLdIj tOLaiJII ^j-A jjiSJI <LL>-I Ljlj^ 
LjJl^Ij 4 ( _ r 3 1983 ^Lc 4 jL*J CjIj»3e_La (j-A La ^t^>» a Ljj, 

.cjLcjjAsjJLI L$_£L*j <j! (jjj l^i a JpL<2j>JI (j_A 

<jfj J_t^JLI ^Uiil cjI^ VL\j°> j-ujj LijJj 

<>L&) M I ill (_£ jJI L-A-UJtJI Jl^J>J1 J JlJU La i_ 7 £>1 IjJI I JlA ^LaTlAI ^j-A l A si ts>\ 


“ 


^L\ OA\ 

gja^\§ 


W*\ 

: jMMftJI tjLd§ 4d4^Jf 

3jj-J)) 4_J Lj ^aJ_jjI 4_j_3 (j7n» 1 L^C j.luCJ 1 ^Lcu 

. I—lIjjv L^_l3 CjJl^j (j^jJ! ^ - l - la T J I 4-cL^- t 's>^ 4_c.^_<_u 
4 3 mi 3 mi ij)-A Lcjj i U <7 4 Ci i im! SjLulJI 4>JlA 
ijV! (^ijLstj ^ jJLa / 2 U ,>» ^ 1 />sji Lgjj ^Jj l( jluA]\ 

3jj_ILII ^j—'a Alj tj) 4 c, 1 j 4jLj_*_a ^Lj 4j_A 

^a jj L&j JoJ_4 Ju Ijlb ^ i 4_<u j 4 4_t£. 1 i«11 

(j-A JsLj 4_42Jj_9U V JJ-aL*il J-LL»rJ I (jl Ji^Jj 

jc_jjl_j ^ J? _3 ^ h ♦ tl CjLal i M 3 iVl ^Lj J- IL gj 4 _jI 
4lLal^e_tl3 £)jL2j £j\ ^al_4JtSjl 4 jj_4juJI 

4^c_jjLlII jL_u_a CjLoI i nS*iVI 4 >JlA (JjL> 

^\ 4jj_J^_jJI 1 (j_4J_L>J! JlZbl 44_s ^JLXIJ 

J< mii -iJsjIu CjJlxI ZjK 3 tl 0jJb (j! .4_u jJJ 

t_£lj Jin£ 4(j\-L>»jJjJ^TJIj ^ULtJI ditalli^ Jul^ILa 
^ljj_iA]l ^ILc «j-<-u-^j-La ^-L<-uJI» 

^Ul 0? .J±jl 3jjL>. ^ J5UJI _ ^ ^ 

o^J S J>^' U s 'jl^ c u.Vl ^Jd^j 



qIuuUI jjjnog I^P9J9 jjJI 


V 1 ) 4ILajV! j-u> <jI «^yTuij-uil 3 ♦ tl 4^lj^JI ^-J^Iew 1 

i_J3j_t_u (jVI 1 ^ '^<j* * (_yHJ! 4_ewjJdjjliil CjI^-jjG jj I tjJ l^cj ^ySLj^-aVl 
43 _a-jVI £)| Ji^Jjj 4(J-l3 ^j_a LaLj Jl^C 4-j.C.LaTlvI CjI j -U-G ^1 (3^I L)J^ 

.4JLa£ G 4jj_ifu_JI £c_jjLj p Lr | ( Jll_4J (4jj|jJI 4 jJVI) 

4j^ mij!I jcjjlj !^yz 1 £)jJill (jr ^ Lul «Cream» JlaIaj 

Lc JlIc. jcjjLUl jJ-lS La (jl,<.« )L 4 -L.uTu £_ce>3 Lul i^Lc. cJaVT 4 «(I a~w 

J^Al! 4iLjj i LaLa-J 3 JljJ ew Lu.} ^_yic. ^Lc lJS^T 4 < n a~L JlLa 4 - l- L lC. 

4_ ljw jJj- l - l ! 1 Sjjlllt *3^ <* »tlj Jl>»!jJ! (jj-SJl tj (11 

. «:LpwVl 4_<_u Ju-Aj 

^ylil cjLcLLjjVI 1 LaI 'i * U 4 <_ylJ! cjL^LoJ. 1 A^y-cu Laj!j 

jl^-L<_u Lul^ t LaLSLLa ^yliil 3 _laju]| ^ 3 -^ * LaLo-j^^Th-u 1 (jjLtXI 4 LaLlL^^ 
^A-J 4j_4J (31 < mi tl (j_A L_3^Tj CjLLa . l_Lu Ltxl^lj < n~ll ^yJj <>L>ijV! LajL 

. ^LaVI (yi! 4 -La jJ.1 a aM L <V1 cjJl^oj 4 jjJl>JI n 1 \j , r 3Gst^ 

:cpA <dj*U 

^y^ 3 L> /11 LUjuI La I jl til] j ^jUZjUJ 4 » .. A < ^y^_U 3 (^Jlju Lew 3 ] 3 &LII 

^y^ 4 -aj^TlLa J_>Jj_a Cj^Ij c j_A l_3JGj ^y^. jJj-iSLlH JuJescjJLa 4 JuJuselll 4ji AT. 

- 1* 11 ^ 4 t ^_c. jJ! 4_ul j 3 Juvlj 3 j-jIj 
.4^>UJ! 4^1 0j£Ji]\-\ 

• L^j ^yi-A-Xjl jU~tl -2 
. j_a^>JLI ^y^ LajLoujI-3 
(_y3 Ia^Ij S^SLaJI c^t-u-salj 3 j_j! jJ! cJLa^Ij 4_iLajlII C.<-aj La LiL^ 

lil 4^>Uw 3 jl_jJl^ jl^£>t jl^ 33 ^yJLc ciDj jlcI^u 4J_^>JL! 

^y_A 4 ^jjlII I 4 Ajht II gjl < ultl 3lj|j 4^-5tuiaJI tiJj^>JLl LewjJ jJSLlII 

. < _yl£.lj J-G^l aIjlc. ^ 3fcj clJjj>JLl tiili 4ciJj^>JLl I JlA 

'«=> . ■< A < < 44jlSLl1! 4^JJ (jL-ujVl (JjULAJ 44_L<—u L_sVT 0J-uu£. 3 -A^ 

4 4jL^I ^IjIL^Lj 4_JLc. 3j-a^ Jjud! I JlA 3 -Ajw ^aj 4 JuljJj 433 SJL 4 4jLjSLj 
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pLpUl ft>«u Vittg 6wpc)Jc)-uJI 6jcpJI qjS QgjjujLsdlg .^IgJI QjiUI 


Jjl (^-J_LJJ_C.) (^i-tVI La Jlic. J (jj-SJI Juil 

j^Lselu 4JL>.^_a J2IL c-tU^LIl ^j- 4 ^LjI l-^- 4 i^^-L-L 4_u^La 

c—uSLII ^LUjI L$_p 4 JL>.j-« ^1 ^ 1500 «LL_u Ljj-u-u lJjJI 
.a^_J! 1000 jjfc Jjfcj-a ^9j daLL lu-uJI t ^ ,^r< /^ 

^Lc. (JSLluj (^j! c_-<-t5L!I j-Juj ^jL.uTlI.1 £L3j^V! (jj 11 3*%. 

LcLajjI j 3 Jl^j V Jjutil £jl Jj 4^^_*J»I jujl>JI (jL-uj^l 



. 4_cJl2i1I JjjJI ^ LeLc. 


4_*_j_lLs £>£■ 3j_p*VI (j-U^L^I VI JVL>. Lo u! (( 3^L) f) cJj- 4 ^ 
5JjLx-4 3jl* ^1 JVL>- < 3 mm^I La 4Jl t^t ) ^jjL^j (j\ (j5Lxj V t<LpJI cjLjISJI 


♦ ^j-tTu-iJI (j.u-L>JI ^cjjL 


^aJ ^Hil 4 jjJ_3j 1950 Mill ^Jl j3 ^Ly ajSL!l ^ 

CjLjLl-lJI (j_a <—a^-ILvVlj JJljlTlII 4_3jLs £*j jj I jjjjjj J_tL>L ^.L. J_jILa L$J 



3j_3_II BjuljJUl JAxTJI <j_a 0 ^_lc (j’VJ 4 _Lu £-apJL 

4_C^ mi tl CjVj u t-a C-<_*_3 _jjI Li] j_». L^_lS ^^a-aLiJI (jj5JI <LlS|^_cj Ju-oj 

«.4^jJ,I £)l» (jj^L (j_u_u_uJ^b (JLs .<U_AJLa J Jjj-sa^-JI 

.. ^jjdl (jl (_y^c Jju j-t-a-*JI 4_iJ ^Jl (Jj^JI I Jufc 4_ap^3 «3jJi]l . . 
Ll>-jJj_£Tl]' ^jJu (_^il gjl < nlU Jj-uajtHJLb tj-utiHll (jr Jt . 

^j^jLU Cj I JlLjI ^_pil ciJUj J»i-ULLlI ^1JJ I J L-^v. 1 4 j^Jul| ^jL_uJ ^y-LtJ JjL^JI 

3L i l j> JI ^LLa-j 4 _^j-jlJ*I (jljj^ «L?t_uj 4 _jjv. jJ^- j-lII 4^j-*Jll j-$-i 

4_XjLuu 4_*_^_i dt jJl>. dx-L>> t^jj-tfu.«JI (jj_3JI ^LJI t 3 i^s /tl Lju 

t^J- p e T JI JlSLcul ^j- 4 (j5!Ltio ^)5 Lxj V ^jJI *a^JI (jVl c<l 

(j I jJ_j i 1 ^ jj "1 s £j I 4_£ijJ L_11 Cj L<-u-t-uJi, I ^,.< (ij Juu <( 4 _ulj-lL » j_pju 

^a-Al (j- 4 Jl>-Ij gjLulJlj t V t ^i^La-C. VI ^j_a 4j^_tiu_JI j-^ < Jl>>! Laj-uLj 

ijy ^ ^ jJI j-LL»rJI Jjulaj 5 V ( 3j^ . LI *u i mIj 1 Lla L^islj i LI 

j. jm i ’i ^jJI g-^iU (j-u-a .j (j- 4 J j-*jj t^yl^l jJI LujIjj ^3-c.Jj * Lll^ ^JLtJI 
LaJu^.)) c LlL-v. IJ £jL_uJ ^il Lcfc.jLx gjl 1 (mILb 1 LuLp. 4 -lIc. 





QluuUI JOJAO9 Lif>9J9aaJI 


I JlSLa «ii.LLvIJ ^B CjJl^j LjIj_a I^oju (jLb 4cill$d* £)_a a Lulu VI j-ulij 

^LlSLJI |<U-4-U3 J_J_jJlIL 1I (jL LI J_aVI < 3jOa (cujlj jBJ)~ < "JJ^) 

S ^j-tTo-iJ 1 


**4i*»J> 5j^> 

lBJi^j t4_uLowVl LevjJj_£uJ I j 4 Bj_*J.L 4_^_L_uIu3 4ojwjJj_lJI 3jj!JI 
J>joje_a (j^_J L-aTpc-A t VjULA L la H ^a V 1I JuJev L la ^ o^a j_Lloj ^jl ^1 j_b 1jJI 


4_eu3jLJI 4> JeA . JljJiov j_A-Ia5e_A LLIj 4(j_AljJI Li-aIoc-A 3j- i£La 3jj_lo 

LaLB itiJLlj £_aj 11 ijr.j ^_ua ^B IJl_u (jI Juta L^J Ll^j 4Jo_a_u_JI 4 _uLL_LU 
. JulII £_a LiaSaJI LuJjLat_A Lu.4l3j I j-aJu ^jla (jjj^av LulB 41 ^ L 

V BjjlJI £)V 4awl jj La Jl-lC. (JLiaLJI ^1 ^LbeJ j-asLiIl £)LujVI £)l 

L$jl . ^awl^Iaj 4 ^-lujj ( 3" l~ Laaj! L^_£Jj t JoJiB 4 aj3~ i u a JojLi'v- t m~ 

^-jJoIu-uJ Lal_B JL-LaJ] LI ,3~ Jaj 4 <Lla^ Colj_oB ( j£Lju (J_l3j 

3j_Jaa>J I 4uawjJ^. lJI 4>JlA • 3~ >.. a J^IbI ^Jl JjJLL_uJ LJ Law j^ato I 

CjIjj!JI ^j_A Li>j_lC (jLL L^jLL 4_jav jJ^j-JI SjjiJI £)l . L^a^Lw Ij L^jIj-5c_Laj 
3Law ^J| 3ju>J| ^j-a jjojoj £_B Ja L^jI * JuJaseTJI -a-lssIIj 4 4_lL33JI 4-laJjJI 
L$ojJoLto l_3_bI j_ajj 4 4BjJLa CjIjojlLj ^£^>*ljJj 4 cIjbVI ^j_A <jtu}La 
4 LoLuj 4 LuL£j La Law JjLa^. I ^1 4_a_}Li]I CjI^-ulJI J_l^j Lju£.j 4 0 j_a JjV 


a lBj_luJ 4 4aJ_dZJI CjIb}LJI ^-La>a lBjojj L^jLb 4 La IJJJ 

4 JuJl>JI j_aj->J.I j^LUl Jjl jjfc LL . Laljj_ooIaj 

t ^ 4 aaw^Jj_aJI 3 j^jJ I (J_laIL<_u_a ^j| . ^aLJ I ^LuiXI 3 Ja>Jl ^jLb 

JljLUj 43j— lTi-LI CjLbI 4 4-i-cae.tJI (j-A ^ 4 " n V 4_JIjIla ^yC. 

^j-SL<- 4 lJ (^jJI 4 JL.jJL 4 jI jJ 4 _u_ 4 i_JL pL^Vl ^jl C-aata 14 aJiatTu-u-LI 

4(jL JlL L <>I A-j.3iL4.uJ j£j Uj-4_t^u2J Jo^jJ 4 LbL*_a IjJj 


4_jow,^J^_i_J 1 3jj!J] 4 _Li.L 4 .uJ I Ca ljac_JI 4>Lo 'j 3 \ I .... 1 JiSLfcj cLJLj 

. L-O^C JlLj lj y^ L_4JjJu 4a_(ful 

l_Bij-wuj tCLUawl Lb 3j_Jaia>JI LU ^pal^_A! jJ^LB 4 I jL ^a£”l j_jlu l_B 

SjjLJLb 44jj_l>JI aLo^cVI ^yLj 4tiJL^jV j? 4 jbL>J Li LuLul CjjJI jawja 
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pLl^UI <VmWg>9 fe^gJg-uJI 6jcpJI qjS Qgjjuxsdlg .^IgJI QjiUI 

^jL-ujVI ^ 1 L~ Cj I JlJ 3JljJl». L L^jLuLsejJ (jy ^ Cj LlA Jl£ 4_l>. 

\ <>* r- VI 4_C.ljj ^JLftJ J »>* A < tiilij 4JLLV 

. g.1 />ir.Vl JuJl>o KjmiJ 

4_jIj^JI Cj (JLae_a 4_3Ji5eJ ^Jl2111 <j-« JujJJ £_aj 

4_j3 ^ jJI j ^ lj_u£ 4jl^ Les genes cjI-Ll>JIj Heredite 

L ^\ ^Jl 4 HJ^L<-u 4JLlA Jj (j! 

(J-jJLieCJI)) LlJLv ^^u±J Lc jt ^SLstHil ^jjscJj LaJjj Jj i LfcJu^J 

4-jLj-jJLI I jljJl^j j-flt 3-^3 « Ectogenetical Cr J_ lj>JI 

aJL^H^e-a Cj1j_jjuj jltTaj t3L?e_ii]l Cj ij_a i_j (j-a <-J4 j1 j I 14-jj-tTu-JI 
4jL«L5tj L-tlaJI 4_d£ »1 aLtl (jl tJliUl (Jj« i m «Genes CjLLl>J!)) 

U JJ 1 ' A u- 4 «Lu-p. 1—Ljj )*\ 1» I^_*_^_5cj ^I liujo. Ijr l L", ,,1 « njj 2 A ",,,.» 
j_A 4_j_>.jJ j_j_jJ I 4_p*i_Lll ^j-a VLjl£ IjL^lj Lb^_>. 1 a $ a I j) K mijj 
«4_l-Ll-~v. 4^>JL*_aj <L_oJl1A)) ^Lse-u IjJiiij*- ^jI BjLju .DNA 

. 4_Jj-$_a j 4_JLjl 3 CjLulSLaL ^UJ I Jljv. 2 a A a", a 
( j r a Jl>Jj ((CjLLcv. » £j_a Ujjv. <jl j~aVl jJslj 1j.C.1 U~ r »1 Jui] 

^_<-u! L$JI IIjJl^jj cjLljISU! I 4 ^jl ajua ((CjLLcv)) ^~a jjj-LtSLiJ 1 

Ijl^j 31 ^ miU cjLuISJI 4 i Mil 4L^J ^-Ajj)<- 11 n*w L^jV ((j- l ^JI» 

3^-lc. Jujil (j-olj 4j 

4X.L^JV. I Ml Jl>. CM > Ml I Jj jLtfu Lcj-^ 

cjjLjcH]! ^U-jl 4 _jjISLoJ I J^-UJ I Jlj j tCjj^tjJLI 4 j-oj^JI 4_lcjjI^VI ^_ ;r ^ 
^.jJ.1 , „\ jJ DNA CjLjj^>. l-.u£j3 3jLc1 L^-Loj 4^_IoL3 c_4 ^ jt^> n 

I jl ts~iA 4 J l^jju V Lu^j-c <_ 1 i i h~ 4_«pjj>. (jl 1 m ^ jr Lc. 

jLUJ L3.>. 4 >jla J!u t3l_tj>Jl jjl^j 4jjI^ ^1 L 4-4 

« I (J-oVl 4 _«jLc3 (3^3 0^3 1 I (—Jj^>dl 

:jiM$ t fcferi U 

jl <>> aj t4JL^Tt^o A «CjLL u> JI 4_«_U J_u4>)) JLjjc-c cilli 

j^_lj La 4_a3 (jj I JJt 4_jjlJXJ ^“^^^3 iS ^ JL ^3^ 

JlJ-tojJI ^j! i! t(^jLaj JUtA Liajl 4 _iSLIj t4^jj|j jJl>JI BJljJlCJ! Cjj^tJI 
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QluuUI JOJAO9 Lif>9J9aaJI 


^_La_cuJI «=> -«£^_Laj ^jJ! 

SJIjJiJI 4 JU T (- > uU jIjVI (JrU ^jJI i yA ^gj3 

(jjSLj £)! ^\ l-<-A j Jl 3^ tjLLa^l (j- 4 4 -lLc. j-ta-u LI IjJajj 

(_ps>jVI J 3—*" 4_j_jLtia_3 (J_aL*_a £j_l 1I Ijufc ^j_a 

. <La-£-3t-aj 3 JljJljo» 4_}L3jJ 4jliIoL>. <Ujjtia 4_lu i _ r 3 jl tdlli j-uj-uj La Jiic 
^j-a 4_jJl ^LlLst-i La c_jL£LJ 1 Ijufc ^j_a ^jLaJI 4 < n aij La£ j-aVI 

tLfcjJulLa Jt 3~ i mU (jLuajJ L_kaj ^jLj j-aVI ^ n Ju9 Jj ^La l Al j j /^n j 4_a^->. 
£)j-3JI < <i ij ^jJ j_Aj-JI (j_a ^^ia^LuJ.1 gijjJll IJlA J-aLIb J-&J 

CLlS jJI tJojislj j_LaJuJI 4 jjJlS (_y^-4_aLJLJLl ^JlII t(jd> 

4-JIjjjJIj j- u - tT JIj gj JljVI j. «^>r, t 3jC(tl 4 jjJu9 Lr* 

.3ju>J!j 

1 g a^4 a(_yJ-ol 4 K mi a mm «Cj1_Ll>JI jj_Laj» ^j_usj-a <j! j f 1 JlSIuuj 
^ jLLajj-jJ! aLo*VI ^a-JL*J 4_LLia_a 4jjJaj C-<-u-aJ ^j-ajJI ^j_a 4_1 j^Io 3jH£ LuJ^jv 
4_uJL_o Mutation A U ^| ^ji_j ((^jjJLfcw 4j^_taj ^ <>>3~ . «£)JlIL& £)^>.)) 
jJa (oULstlLa^M) 4 _jj_jLUI cj'j, 3UI' 4^_u_u ciLjL^ «Genes cjLLl^JU 

4_lj5e_^. CjjL_uj t4^1^U Cjlj-alaJI j. k>4- 4 jL^_lII (_«i < <n 

:tp3Vl ^11 

cjI—Ll->iJ1 » 4_jjJ LsT (jl tl5L<-u.U LbLj Ijjlc ^'^j " t 

^aJ La «4- t - U La 4_Lt>.)) I JiSLaj t4jl-L»t Jl>*I ^yJJ \$\7i n Ji^ 4 jL^ «4_uAil 

J_l^JI ( j-« J-3 -j_Lj L^jL^ Sfs L^j^Lus 3L^j jJj 

^1 3j-tl<LjLa ^jjlu_u L^jL^ 4^iga «Gene j! 4 -Ll>JI» lijj .^LJI 

uiLIi xij jj-I 0-I9 1 u (J* «Laj 

uLsj <jL» 1 jl J»" 1 »l L^LaL>J ^ t-> La-jjj 4SLl^_a « 4_u_>J I » ^3 ^aJ 131 ^jSJj 
lju>- 3j— lTl^ ^JLjl>.I J3~ n (jt ((4 -Ll>J i» oJufc ^jlalj-aLj 

4jLl^VI 0JulC. ^ajsLaZtJ CLtSj (jyJs Jij_jJI ^j_a ^o^_a_J L^J_aL>> uLaj ( m ^- L> ' 

j m Vj i Lufc L^LUwj lJLS ^j3 <( 4-Ll>J I )) (jt O tJlUj . 4jl_L5tJ 
CjjJ.1 4_LjL3JI (( 4_Llj>J I )) C> I I > <1*1 ScIj Jl>. l3La . 3l_Lol^u_a 

L^_l 2 wL-o CjJ_ a Liiml raJ ij U-%. (J^VI « 4 -L l> J 1» (j£lj ^ur^ J I j jJh LJ. I 

dcjLuslj i J_<_u!j jLaJ (J? _3 Cl \ \ I m" 1 g 1 \ -VJ L^jj (Jj La {^£> 1 <>>jI 
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pLl^UI ft>»uVn&g fe^gJg-uJI 6jcpJI QjS Qgjjuxsdlg .^IgJI QjiUI 

((^jJlILA)) 4jjiaj 4 . «t h**-^ .... ' J-SLaj 3 Jlj JlC. (JLo-I j-i£- JjjII (jlalj^aLj ^jJj-u^LII 
«4 _uj>J1 » jIj^Td I Jjij^j jIj-lIo1 di-L.LL.iil 4J312JI jjlC. 3jj^jJ,1 «4_uj>J!» ^jp3 
4-j.juua LLja^ J-dJu 1 g K Ij 4£ruLjJl 4 jvj L-u^bj Ijufcj 4 JjL3J1 

La^n^LtTol (j-uuj La-A^L£j .cjJl>J! 4 j < tiij J-«Lc. lLsLSj-uI Jila 

*3j_u£ (JLjjvI j_ul jlj-dsVI ^ nil n La Jilc J-tbtjJl ^1 

La LJLc ^jV ciJJj ' jj «>****« tl Ijufc ^Lill l-JLcJ ^lr. j j <»» tl £^aj 

1 r < 11 tj 4 LjjU^I ^ajfc (j\ j! <^1,1 £)V 4 Vjj-tiaJI £)l 4jjj < n3j 
»1 <1 1 r. LiUjJ 4_5 & t ujj 4 4-Jjj < <1 a^Ul 4_a-3 JlL^j 1 JlA JlLa^ 

j^ a| £>-®jJl j_lc jCLa-U jj <^H : LfcjLAa 4 ^lLL^». 4j^.uj ^yij (jjj-p^ »Lo- 1 

(J_uLjj9 Ijj 1 nf. J J_lj il lJj>-Ij (jr^ Lj^^tj ^ dJl jj <Aill (jLjfo 4jl_4iu 4^ T _u_u 

. 4jLj|j jLajJI 

***£IfeJf JA 

1—ljv jJ_>1 j^c L^ljjl 4 _cwjJ^_u 3jjj j*j_Jl ^JUJI 

4 3j-l-l£~ 4j>-j Jij 4_t^.jJj_uJI 4^ai Cjjjlaj (jl Juu ciJLIij 4 1 3j-Lai- 

4 4 jj.4Iu.l1I 3Ll>J1 £jjQ 3j-u£ jj j ' <■ 3 i ^j| £)V1 LuLSLal 

^j-jjSLj UjlcI Ml! Ju9 ^iL^j £j13j aLp-Vl ^lc. (jr 3 3j«u£ JpLb*- 4 ^jj 
l 4 4 4t j <1 4_jJjj Lj_£Lal jJj 4jj.4Tu.l11 Loj^Vj 1T,.. A 4jji^1j jli^l SjJsu 
(jl (j^_4J ciJj ~ mi a jj^jL-uL^ cilli 4Ldj^tTLoj ^j^laj jLlal^J 

.4_<4.u3j 4>L>o jl oL^Vl 4 >L>«j ^^jjjJcjJI <jLurt! J_j_^ JlSj 

i_SJl^j 1 j JjvI jJl (jj_3Jl jj^tx (j j5nJl<-u ^_pill 4 jj>-jJjjjJJ 3jjIlI 1 ^jl 

^lj <^> 11 4 h I^>J ^y-Ilj 4 ( jLl4lJ^ 1 ^j-^lj-J <-3-4^ ^1 (jil L^IjlAI ^Ijlc ^ 
jljJjVI JjJsaJLl ljuIuSLI! . 4j 1 j J^4*^-11 JjLsej La JjlC. ^jl^uJ^Ll ^ JuVl 

^aUll jjj-^j <—k j-uj (jLuuJ^M QjSLj (^jJl ^yla-U 1 Jm 3II c-tj^jTllI ^j.c 

ciJJj^j 4^jLuujVl ^jjj^Lu (jjJ lII aLa-l»-U 3 JuljILa 3 JijL3 jJj-llI 1 j_pLaTil!j 
t ^ tl 4jJLa^. (Jlj^ Vjjfcj (jLuuj^Li ^j^j ^j-a-a ^_Aj-lc.j «d A, „\t Alt 
4 _ujjj>o 4jj-Lsj j j^v 33 4_3 jjIj ^1 JiicILuul aJJt 4_l>.jJjj_J1 3jjTl 11 jLaTL»Jj . 4 _LLs1jj 

J^C (j? Jj 4 Jl^jlII 4jjJl>. 4j2JjJsaJl 4>Juk C«.lu.Jj 4 Lr jLoij^/l JL>JLlj 4 _uoL>J1 
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qLuuUI j t uox>9 Llp^J^ooJI 


3j—&LL 44_ujj_5t3JI j-jSLnUll 4_3jj»LaJ L^-nIa 

4p*S jJs^ILa ^ ^j_A 4iSj^. La^ t^jjj-uSlII 4J3j»c. ^_aI jjL»~ f i 

BjK 31 Ijj-uiJ £uu3jj tjjlallll CjjJux. 4_uLj£" ^ jJI j_A L>dJ>J^ L>^ 

Ci ~z- t 's~> i 4_p.^_uJI 3 jjUI <GjujI ^JlII c-jj)i i oVI Ijufc (JILa Jt-ijiaJI g. L33j VI 
f U U t l <>c ciJLlifcj V Uj_^j ^LLL^M 3Lp>J! Sjjj-U aIj^I 
cjjl>ij La I^_u£j 4 j-a-LU 4_LaI£JI 3 a!U tl j-uH L^jJ /^Jl ^Vlj cjLLj-cLLj^JIj 

Lr^l t3 J^j Jl>- CjIj-lLj ujjUo ^1 4 L$j £>£Laj ^ IjLI 

. L^j j.uTJl jLT Jkjj-A 

4^1_3C_Lj 4-L->Jl 3_>UI jlj_cl Jim (j' < M 4_J £)£La3 ^JlII ^JltLs 

43jLAJLA 4 Cjl_Luj)J_JIJ 4<LtL>Jl 31JJ J_A->- 

4 La 1_AJ_J (j La-A L4.<J-t-<-U ^ " r \ j \j 3LpJI ^aJLc. jjj < ^ 4 (ji (J-aTl^JLI I^y A (JjLSCJ 

^_ r !uj->JI <-_4j£jHi! 43 j j- L t SL I 4 _u^L>J I cjLL-oJ' L 31.' q <i3 mj 

4_j_j Jl_j-4_i3!jj CjIj-JuJ 4j^_uj La La-<-u->- jj-L^j ^jL_ujV I £) I . 4_a_<_u_>J 

Z* uU] \ L^lci^c^Sjf^jL^vUc^^ 

44 ♦ < nUtl j^y=>j) LjJaj 4^>.^ £)VI Jiitj (jLoa^M 

. L^j 4_uailIL oL^yi 


CjjLSfcj La ^1 <>ijl dal^ I JlA LuL£ CjLIx. 4 J ( ufsj 4jI_C Lufc (j^J 

(jyjLiua tlilli 4 ^j_*_a£" Jj 4<, (iu3eJ& 4jI j Jl>. Q-^ j-t-aL*J,l aLo^^I ^LLc. 

cjL%_jV 1 (jl ,<.«i )VI cl !j L (i i_lUjl£j /3 <-^tl i ,i a ^j_3j 

La Ij-u^-^Lla LpSLJl^ oL-L)?L 42^Lc oli julL cjLoI^ ^yic lSj-^ 

^jJj JjL4.4i.U ^_LA CjLLv-VI^ 4^^.i f o- i J 1 ^J ^ fc T t-t- u J 


^ 1^ ♦ A ^__J_L_J_i_u_J Ua 4 3j—4JJ LlA 4. 

4_i-^LLj j♦ j .Utl ^JjlII 4_LL_uj_3 4_*_j_lLJI (_^C aj Lj ,,, tl ^£> CjI j-l-laTiJI 
(J\JUZ (J^SC-UJ ^j-A ((^-Ll>JI ^C_4_4jjJ!J » c_jL>oV! jJjL-u^J 4_31juI! O I j_ljJuJ I ciJJj 
l-L>.jJj-tSo jl 4 _l>.jJLl>-jJjJSkTJI ^ a > nj La ^IJljI ^j_a j_A La-a 

.aLp^VI 


22 








4*+kiIt £j$*Jf 

La Jj-Laj 3j_«-^L*JLl l_LaLI d«jjL>JI 
J^>-J « 4_jj>»J-I 4 jgittI 3 jju]I» ^-uu\ 4-lIc, Jjlb I 
^jl «>s -w 4_jJ_j ^y-Zi 4_jj Jl>. lUjI^-jju (j-A 4 j Ju^Tu-u La 
(jLj 4 mo^ £pl Lr^-^ ‘L$K ^Lp* (jaij.olj ^jLuajVl 
j 4_*_u_bJI 4 jJ_ 3t_a 3jLcix>. J^btj 

^pJI 3jl_Ua^>JI <j_C u. < i (1^4 <L>.jJlII V 

(j* A «><sl^Jl (jl ^yTo. ^JLjtil l_^3^_c, 

J_ x _j La 3jLtiaj>.)) L^_jL_j 3_ij_CjJ,l 3jl «>> ^.tl dUb 

4_cl_LuaJI Juu La CjL*_oIoe_a Jij) > in < n «4x.l r <«MI 
. Socieles post-industrielles 

(jyjjj .J (jrj_j j-L-t-aTJ I ^yj^Ajaj 4jI Jlj ^ j_aVlj 

jj-S- k J ^ jJI 4 _j_cLLc^JI 3jj-jJI J r , 

. 4-JLa-<-oljJI 

. 4_j_L3Il1Ij 4-lo-LJI 3j^U! j i/xt a 
4 jgUfl 3jj!tJI jJLLaj-a-a JL>oJ J 
(jttu »J-a Jl>.| J.C. Benalcx^LJI 4-p. jJ 

j^_jLl^ c_^L-£3j ((Science of science ^JL*JI ^JLc» 
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OluuUI j-uax >9 Llp^J^xJI 


4_La UUj! cdJj <(c_j^jv Mj ^JLc ul ^j <_jL£» '*'' A 

ioUl sLpJl ^j_u_<_ul (J ^ l^_Laj <LLjLfc dilj_Ju ^jL 
CIjIj-jJlIJI lLULj (jl_j jK 3~ tl (jylc- ^j-sa-sej La-* t Ll>.jJjJSkTlIIj ^JLaJI 4jljIj 
4_j£,Lu-aJI 6j£}\ jLLdI 4jsejLu jjLstlu JlJ Jl>- t ^Lal 1 /♦ <CjI jj_La3J 1 j 
iSj-2 3^ £2 - 5 Ur* SJljJljv ^ut-ALa-^a Ij.Uj < a La 4j5t_uj LjLp* 1 1 g <>^Lb Jj 
.^La^V! CilS>U]| <> s bj)M 

J’LIjVI ijr J_c CjJl^JLcIj j J-j 3 ^1 j_La 4_j_cLLLtfaJ! CjjJj 

J-a_*-J CjV^I (j-fi 4_ajl CjWI ^1 JiitlL-ul Lg_alt j- u SLlI ( _ T c.l_u-^JI 
4_3 _u_*J1 3 a\1 U <V1 CxjI^ pj . i U» ^a LAj.j i <i Ij 1 ^ U i ,U ^.Lc. 4_LaL*J! JlJI 

^-ulLJ L^jLajJLaj <Lt£.l_LuaJI 3jjill jLLai ^_Laj>o CjIJ u Ll>.jJjJSLl]Ij ^aUU 

: jj_a I 3 JlC ^ 1 r n 3 Jlj Juv 4_j_u L^jlSLc 
.^yjl jJl ^ ^ h <0J 4 4jLCj_Uaj-<J ^yjBj J^JlII JjL_UJ (_y3 ^ 

. ^jJi]! dJJj 4_jl£La ^ySj 3 juJl>JI 4_l>.LuVI ^j- 3.11 <_y^ * 

(^jJl «<Q*jVl» I jLJ-O jL-iaHjl ^_y_lc. I t4jL«jJL«J ^_yS[jL<ajJjV! IJlJLI (_y^ * 
4_J>U ^JL>.I jJI ^yjl jJI cdjjtill ^ ((Cybemetique 4_ulj_ggoJI» ^ ^UeTu 
^ (jLj l£L 1L£ J_aJU 4_!VI £)! (jy-LC -' <j «i^ * m 4-LtTuJ La JJjjio £yC. 

J^xlj-a ^^yJJ Ci \ is*>J jLs 4-L^jLajjjVI ^JlA (j I . <il<ilj-<-u (jLgoJ^U 

«Computers» 4_u^p^LJVI cjLujjL>JI ( j- 4 tlJLiil 4_ajL3la 

'jj a * ^LlL)Vl 4JL>.^_a ^j_a (jLgojVI ^y_?t_uo 1 

^y>-jJ j-ISLlJ' j_LUx3tI(Jlj ^y aU ti J^.lj-a ^Llj^l La Jj>.|^_a 

- ^ <\l 3♦ tl pr.t \j 


19 m J 

(jLt-u-jVl 3l_ lj>. ^y_b 4_jj J_>. Cj1j-Ju ^j_a 4j Jufcj Laj ^y_aJLtJl ^ v 3" tl 

: Jal2j Cj^Ij 1V Mia t^jLgujVI 3jl 
t4_jjj)j31^Jlj 4_uLjj_^ 4^LLa ^j_a (4_^LLaJI j^Lua-a 3^Laj * 
(^^L>JI ^y-9 ^LljVI <_y_3 4 JjJl_lII . 4jj 4^LLaJI UII/1I I 
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6jjaIaoJI 6-uoJLsdl 6 j 9 jJI ubj ^9 6JL?j 


. 41LUJI jjLt-sa-a /1 jjLselij ^ 

o-° jjjJj ^ jJI :Chimitisation ^L^jiLtl ^LLiVl * 

3- jJjVl .iljJ,l Ijja (jLaujVI JJJeJ llllg.1 i i^tl ^Ll ic.J-*-u 1 3« i>1 

4- ijj!ijLLll aLui-iiitill jl_ji,l ^Ijjl j»JLSitII sLstjILi a «j i U. 11 

. SjUn'tlja/vtl / «.-itl iSj'vj" i .i>UI jIjJ,! <_y3j Syntheliques 

tJ- lul'iJI oL>ot ^3j <LuLaII oL>oVt ^ J^jdl j-uiUI j*i'^~ti * 

dLjj-Lill jj! LaSLi) 4l j inti Jj>33 3 j_j 3 kiaL>L) (jU aU-Lais CjL»jI 

3|_lj>JI ^ I c. (jLs (-d_lj-£ i(j-£^ mi » tl (jj-2-ll (_ r 3 ^ nJ at*. dil^jjVt Cj3jL>.| JL3 

. , ; ;i.tl j (jjJLtl 3 a < mL>. dilj-x-iij CjJL^j i-_3^_i_u (Ll>.^J^_liJI) 

:««L^>.^Jjjj 3j_p» LULc. 

. (jLjijVI (_jjJ «Lulj^JI (JjoI (_yJ lc. j_pot L ^ I ->■"" * 

. <LaaL>. jkajJI Sj^p.ljaj'vtl CjL^cjVI * 
SjjJj a ■'j3^ I ^3ljJ,l p 3« i <LlssL»JI CjL*jVI ( _ t 3j * 

. JU^Li Lajak. 

. 4 I .ii->-j JjJj-M ol 3 JLjJjcjjj * 

- (j* 1 i »^<tl JijtljJil ^AxZ bj * 

.j-^jlII 3JLLI * 

(JjjJa <>c. uL^i £>-^! (jr^i J>a3jJI (jitl iTjLJ j-dl Jj * 

3Lj_>»J1 3 jLc.I SJjUcjsj 43L«-a jjlj (jLju^U 3LpJI S.sLc.1 ^IjI .3jcjjijVl £jj 
La jf Freeying Program c.~. ->JI Jljj-P £jj-& i_y Lak 3j^a ciAaJJ 

^Jl . ...«Ettinger» jj5c_ujI ^joUj^j 

3j_jitl (Js-Ijjs f_ys\jjCmu\ Ijja 4jal«tl jjjs ajj i^tl Jij Vj 

( j^a l_Lj_i3^l ^-tj . Mittl j Q^-3t! ^ ~3 j ,.." .,. t _ 7 Htl 

.SjLiVI (jjj SjLiVLi tiiti 

Revolution Liologique 5 j^nJI JaIj* 

LaLa-i 3}Jc~ a SjjjJI oJl^J j-a-a-i Jjl 1 j» (j-u-il 

: c^> 

JjL*j ^alc. jjkj .Biologie moleculaire 4 _Jlj 3^>J! SLpJI ^a-k. 3JL>.j^a-l 


25 




qIuuUI jjjao9 I^P9J9jjJI 


LcvjJ^_uil cjjlIjj jJsj t L^Ixj J^LUlj cjLu^>J 1 <n a sLpJI cjLJT ^43 
I(^j-Ljjv jJjj *.. Atl^) d AjUsj tl ^LLk Cjkejl ^j-A 4_ku j_>JI 
Cjktj I (j-oj t4_x£ 4 -lL>- j-'*-<^ I 4Jl£ (^j <>>♦!! ^jISLII 4j^_pJI 

i4—t-L>J I Sj^JLuaJI 'jUl 1 <j_a 1 J \*~ A ^jJt (J\JA Ll^-iSJIj 

UJ ^IjI <±t-L>. genes cj!_Llj>JI 3 <**>^1 ^j-jjJI 4 jIjjJI ^Lkk cjktjl t j_aj 

4_u_u L_a V' SLpJI CjLJV 13l_J_>iJ I ^Jk £c_Jjlj 3^_a Cjr Iuj->J I 

. 4_j_Lo«Jl CjLajjUU 4_a^>*jlj JLSHjV 4^>JLa 

:Biologie cellulaire 4 _j$JL>JI 3Ll^>JI ^JLc 4_kj~a 4_ull!1 4JL>.jJ,I-2 

Ltiajl (J 4 nil Jj i i ,5 • ilo .j L}UJ! Cjk>L*JI 4_<_u1j_i ^-k V 

L}L>Jl kUj L}L>Jt (>U CjIIMjlII 4_<_ulj.i 4 _u_uL_uI 4_<L-saJJ 

J_}I_U ^yC. (jJuuJ \ ^ J jj t 4^c_i_uj VI « L*_a!j3E_a)) JSLjaJ 

mi . L>UJ! > m (J-c k.j_uoj_U cj^ t 3~miU L^jju 

J!k>. L}L>JI jjju ^ylll 3lSL>JLl jl «<±ujjL>*V!» 0 j_a> ^43 

diVLuajVlj 4 L>UJ1 cLJT ^_j_i_u_ali] yA 1 «4_L*_aIL>JlI» 

jL^JI L-j-jLLbjJ 4 atvdl Mecanismes cjLJ^Mj ^jJJ 4-bj) U II 4 _jjJL>JI 

(JjJ La_£ i 4^. Ill I jL^>*J t^j-aj^Jlj *(_y j 

.«L4J11 <T< 1 n Ij cjl!b^>JI Jlij» cjkLiul^l 

aj.>♦ 11 p«^tl jjJlII ^Jlc :4_l>.jJ 4lJllLll 4 JL>.jJ,I-3 

L>L>JI cjVL-^jVI j-u* ISj V Lafc c^e_JI :NeuroEndocrmologie 

^ j m j 1 ^ <>>♦ 1 CjVLuajI ciJJi ^Juuj 11 g m ij 

oL1j>>J! ^ L>UJI 2UjLHI cjIjLI^U ^Ukli! 

Cybemetique 4 -Lluj^ u Mill ^JL*J 4 j < 4_ul^_u_a]l cj! ^t^Ul 4 ^lil 

Hypophyse 4_«Liel]|j «Hypotalamus * S J\ "j * j ^th 
(^j) < till rdl dlljJj « Ij," > Jal^)) 4-1 -lIo 

. 4_J_U-^_*J1 p <>^tl JJJlII ^Jk CjL%jI i^yC. ^>.llll ^L*JI J< MiJ 

La jl «4_uI jjJ I 4_<_uJJ 4 !!» 3jjj ljr it 4_l>.jJ^-l. JI 4juIjJI 4_k jX\~4 

j-2-Ll 1 ^J^UI :D.N.AL l - ^ jJ^ a < nj 

L^lSLIj 14 _ljv jJ^j-J 1 SjjiJI CjJl>.| 4Jkj-ll eJJb j-£lsu < m^jVI 

3JjJl>JI 4j^l>JI Ll>-jJjISLlI' &J-&J i? 1 aUfl 4_ujL>. 
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6jjaIaoJI 6wlxx1aJI 6j 9 jJI ubj ^9 6JL?j 


J jL». 4_3_tiuKJl I 4_ujj^>JI cj jU-UnJI 3 jLc.I UI ^_uj 

. 4_C*»I ^yQ 4_3jUuJI 

1j_GG 3LpJI j3Jj (jI 4_uljjJI <L«_uJjLy <j-c fO*jt i njj 

. CjIKISLII £-jjj| 4 jIjj-1I (_^ j3Jj U£ t Ij-tuL-o 

5xL»2l f eJaJ*W4AJI 

1859 j»Lc. Ij_i jls iiL^s-Vl (oJL*J j i^ntl (j! j^jJLi j_jJl>. 

«origine des especes ^ 1 jjVl 4 _iL£ <-3J? LoJi^. 

JLs-j^o IJljjs Jji I c 1 r.jV 1 3 Evolution jj U»~ll 4 _l 5 j»JU 3 j 

^j c ~> - ( J J _oJL_uj ^JJ ^ I t. f?l 

CjU jUy VI oJJb I^Lj i L^-lc. l_3JIG&j <\-u3ju2jl a CjLoK (j_a LjJLy (jlajVI 
^jJI <?L>oVI (jl (jjjjU j-G^-lj t^Ula atU n CGjuy 4 Uj ,<n CjIj_j_l*j ^Kljj 
^ *y Utl A AU /^Vl wj I c-jLieluVI I Julo L^SL^j (jK CjIj-ijuJI 0 J 1 Jb 4_t^ CjjL_u 
(jlK 1 a K (jJjlKJI (j? j_j Cuuj 42L1II Jl<Cuu ^ jJI «Laselection naturelle 

^jJI J_tjj_Lll jlj UK < C l Lu Kjj-taJ 4 i < m (Uj cJiKU! 3jj^j 4^LJ jKi 

jUuj VI 4_tB l-.lscJu j-a-C. ^Jl 3 Ljj>J I ^JLc. j^UJI J-t-olII UU j i4_lx_li 
3jU_c 3j-GdL>JI 3U>J I gJjjl (jl ♦(j^jta ‘^j^yj-a 4 aK ij ♦ 4J 
(jljjSuJ (jUt-a-U^JI 1 ^ r U^L_u (4-4 -lU: 4_uL3jj! 4JLjLc. B^seGuJ (j-C. 

J Ml 4 Ju9 (j-JJjl _} (j_5U *4 3 J TT ((I 4_Lcj ! JlLo Cl 4_BJUu jjI fjj* 

1859 ^U. (jl j 1 —GlC Li jUtl <?U <^VI» c_jLieILjVl 4jl aC, 4jBj^ ^Uajj 
" U i <>»tl i 4_! i ^ j j c-c^t-Lj ^jl £c_Gsjl (^jJI 4 jIjjJI ^Lc. (jK 

4 j U ♦ t 4_5e_p_j j_A jj) tl (jl (j_c J_J>.I j-lil (^yJI (jjj^U 4_*_^ j,U tA\ U-4 
Cf^JuiAA I . IAU,^ VI 

(_ r ^>. jJ^uJ! j5l5UII JJLl (_U* 3j_tK 3j) U-%. Jj I cGjl>. 1830 ^Lc. 
(J-oLLlq» (^LlUI ^TlTl^I jl Lj jL>- (j_« 4 j^ 5U g-^a-Lll (jl 0 -l>> 

cjI Jl>.jJI (jr A l 4_o_t^jJI L>U*JI ejjt (jl «(jljGo (jl^- l>JI ^JLcj «(jjuL_o 

(j_« (jj^Llj 3jbj-j>J.I (j^_*JLi (^jj (_y>- ^ i ay (jl (jr lxx^ t3l j'a-U 4_u_uUu^l 
(_^^. (J^ (j I : (j-A—i-j 4 -Ll-U Cj IJ-Lt-U Jlju^ . Lj jL>J 1 (jAJ jU (j-o 4x .-o 

4-3-ta-lJlj 4_Gaj^_JI U-A t(jUoj^JtJI U^ <w t»l (ji**n i »Uul (j-Ct-tLy jUol (j-<a l mi n 
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qLuuUI j t uox>9 Llp^J^ooJI 


p i » )"\ «4_da_j_jJ 1» ^ 4 < u1 4 _lL>. 1 ^^ . .Xj ^.lr. JSLuuj C-t-Uv . 4jj_lI,I 

(jj-aJ! ^Lujj 

^j-sa-st-aJLI 4 - j l j> J' ^ mi rfI JlcI <1 i^T) cr^ 

4_lL>JI CjLuJjlC 4j_uIj J ^|) L^jI 5 4_Jl>JI CjLjj 5L« 4_t_ulj J ^LjI 1-4-4 iJ'j ^ 11 
L^_jL_j j *\ aj 4_jJL>JI 31 j_j 4_u^L>*j (Les organelles de la cellule 
^Loi2jVI J-u^ j U *. m ^^111 «Les chromas omes 
JljJjJ \ i ii n dl5 O^J tCjLti_u-sa]l jjjjj Lr^ J 1 11 ^ (jrt-aLlI 

. 4_ujVl CjLd-uaJI 4JU^ CjLuljU-^JI ^jLj jl Sir.VI 
(JjljLo) ^Jlj ^ \ r 4_j1jjJI ^JL*J 4-u^ltJI 4 _<jjIjjl1I cjjJj 1865 ^Lc. 
4_t3ljjJl CjI 3 4_uLx^ jj ^1\ l_3 Jl^j C<jI^ ^HJl t4_<-oL>* 

4.C.j_a^se -<j 4 i < n i (_^J1 J-SJj J* (j' :dl JuT ^ 1 j i3 Jlj Jlj>JI JLcwVl ^.Ll 

4_3„uo «o^>*)) t (genes cjL_L>JI) 3La_i^JLl 4_ljIjjJI CjI Jl^jJI 

CjLll>J 1 ^Laj^ta LajSLst-a ^Laj^VI J 6 ^ ^ ^ ia\j a) a 

c-jLscJIjVI ^ 4_jj_la_<J 151_1 j 1 cdJj ^jl£j 4_jJl L$13 j (jjUJl 

mi 1^1 4_^LusVL» JJljLc c^LJuT^I Jlj_c. 1 1900 ^Lc tjjUtl 

^_<-ul 1 ^ j 1 ^ JJLUT«cj i_Lj_>J\» 4 _$Jj!jj 4_L>.LL« cjI^-uju 

4 3 II ^£i j-JLjju Mutations oULseJL^M jl Cjlj-3iaJl 

^yJI {j-A 3j-Aj-Jl JULJU& «(J^_>J1)) 1_AJJl>*j ^ jy IlJI 4 _Ljjl 11 4_uljjJI 

^j)" Mill ^i»4 . SLpJl 3t 4 i mi rtlj ^Jl3j CjJl>. i > m UL 4j^_ujj 
gene mutation CjLLj^cJLI ^ AII j_ulLJ! .jjuul* (j*\ 
tjj-laJI 4 j \ <y c, ^Jii! tiJj^>JLl JjjLseHil ^ < «mjJI jJu-aJ.1 

J-^o CjLijISLII ^IjJl c-t-jeTdJ l_4-il AU ^V1 ^j| 

4_o^^Lusj 4^3Ld ( J yd]l Cj1_Ll>J1 fjA JlJJl>- CjLu^j jl t3JuJ l>- Cj1_Ll>. 

LjIj— o 4 _j!jjJI ^JLc t 3 a miU Lai . i 

CjLjI^_l>J1j CjLjLlIII ^j_a SjLla-^ ^LuJ (JLse-a ^ 

U U JLj?e_a . 4 _jJL*JI 4jj 1 4_a-LoJl CjI 3 4_3_dVl 

£jA 4_jLsj1I ^JjL(_u^ Cj 1 JlJ^-u-u 1 ^J| «CjL(_l>iJ1 » ^ 1 ^ 

. L43.>Lc.j I1^9VI 0 jjk 
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6 jjaIaoJI 6 ^loJLsJI 6 j£jJI ubj ^9 6 JL?J 


j_j_La_>JI C-OeTu <_3jL>Jtl ^l£l L« 

jl^IL*j i ullj t4_j_bjJl juLSjlII Cryjj (jJ^jl-i CjLv 3~» a 

(jij l_5fc_13fc_L^ (J_U_jJ 4j|j *4jJJ_L*3 1 k ** (jL_ujVl 4(jL_ujVl jLx Jl3 4JJI £)| 

^Jl^. J-&J t£)L_uJ^/l £_u-^ (^JlII jjfc 4JUI (jr A_ulaJI »1 <?U 

^LfctSU^® (JL>* £>^l (((JJjllA (J <ij < n 1 j^)) C.Jjt JV l_SjL>JJ OJJt, J!u3 .j»u£ 

<—3d^-JI ((Eugenics »^lc. aL^-«_uI ^jlSJLU L?e-cLj^j aj 

mi ill £)J^l>J,I Cr^ jjjfcJuJI jl lJ&L2jI ^lc. J, <«-V< 3j V 4_La 

^ < r. I t 4_Lai JLi^>U 4 jj£L3JIj 4ja < «>*tl CjLiu-saJI 1 nWi ^1 al JutTu Jj 
J mi i? 11 (j\ mi ~ f 4 _jJ_jJj_H]I ^_cIj_lII ( jr au_uJ ^^Lll 4 _jj1jjJI CjLd-uaJl 
. 1 L7 £.j_l^j_4 j_jJl<2J (J_u_<_u! LAjLlIvI C_<J?CJ t L^nJbw jl 1 Qj\f' 

^jJL*JI CJULa 4 JLjl>. ^1 4jIjjJI ^JlSj ^jh»U ^LstiJI ^jl JloJj 

0j—A jj*. c> ♦jjU t^jjj-tTu-tJI ^j_d (JjV! t ^ >11 4 _jjv j-L-JI 

^L_u_3jl £_a 4 _^L_uJL)I J t^-<-uJ>Jl 4 jLLuO ^ysj^ 4_L*2_^ J | )) CjLjjSLa 

CjI h~ miIIj CjI m 1 >1 ^l>- jj-aVI oJlA ( 3 MilCi t4_Ua-olc cJLlo Ju3 4 .lL>JI 

L-i_usj Jjtj ‘O^jj'- 5 0-* f J-V l£? ‘OJ^I 6-° 

4 i ^ Ml a (J_>. JlJ jL_iLJI J— L-V oil t_ «I ( M . .((JJljLo)) 4 U Mil (^rU?eJJ 

LLsj-cL ju9 ^ 4 -lL'^-U 3uV a t U »Ll 4-(SLH (jl gene> 

^jj-UI 4 jL^j 1 JlS1*J,I • JJllaj J (j-«3 4 JlL L^i Jl*_u 

:j Mir. J_^ull]l 

4-l>J 1 L>UJI (J^»l j L^jMcUj jjjG iSLptil 4 jj_<_u ^.Luj-j^ liULla I 

aj-i-oJ*. Lj^L>^ ^1 siljlo^l (jLtTuj 1897 (j—Lv.J-J ^jIj^I) ^JL*JI 

4jUr, CjI Jl>*I ^Ir. 4 _uLj_^_xSLII Cj^LcLaUJI JlcLcuj ^Lufut ^lr. 4_*_>JI 
c^LCu^VI dta .Enzymes CjUjj^VI j! j^Lci*JI: LaU > <>t L7 l]| ^1^Xl dlG 
CjIj) (< nil . Biochimie 4 j^-l>JI ^Lj^jSLILj <-J5j^_*Jll ^.Lp^VI 4 jIJlj 

^Ij->.I (j_« 4 _jj_j_>JI ^Lj^£JI »1 ^lr (j^-2JI I(j-* ^jVI mi4~>*JI 

4^Luu^I Cj>LiUUI c-JLLl 

CjIjjJI ( j ) -A 3jljJu>. 4-Jj-L->. CjLjj^_d c__t_t£j_j_j : JjVl ^3-LJI 
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qLuuUI jmax>s ^^S **-* 1 


♦ 4-u-Jj ^j-a a L> A ~\ 11 dsLu)^>JI J 

( j-a 3l_j_>JI a 1 n y , ,,V <>»tl 3 a! U \\ L y^^sr" t , J jjfe :^jUcJI £^JJI 

. 4 J 3 LL 2 JI 0Ji^J (jr u>a-ujJI jJu-saJJ (jy Jt q 1 j . 4 -u- J 1 

4 1 mi (tL> Sjl^Ij jL^Lj ci^LumUI cjMcLUI (jl (j \.p jLLIj 

3j_}L3JI cjLoISJI Ijl>. Ij_u^ jjlu ^jJI <Ji^iJLa tSLpJI 
4JLlLu 3 ^jl(_yij *3jjLSJl ^_LC CjLuISJIj 4(_yJJ_<JaJI J-lUTJI (_ylc. 
£)l t(jrCL>.LjJI ^Ij * 4 . lL> JI a Lu^U ^ 4_jjj£LJI 4_La^>JI I Jl>- 

j-A CjI^UJ.1 ^-laaJ (J-uoVI JlSHaj -i 4jjJa_Ll ^-£>1 

: jjfcj t4 j^-l>JI g-Lu^-tSL!' ^ylc. jJI jjjjj jJI LdJi 

. L^jLl>J 4^L u u £ ] 1 c- - < - JL-uVl Lu^-Sj Jiitllj CjIj9jJL>«J.I ^-- l a- > - I * 

JlC.L_uJ <J*_JLA L}UJt (^jL l ^- 1 ^ (J^LaJ (jlj * 

J-C. J-^- j - t -j 3 L lj> JI c_x_JL_ul J -&JJV 0!J_<_u 1 JlA 

S £-Lu2lj 1 ^ a ^ <(cjL^- jj-jVI = ^jLa->J I )> a_j_^Lc 

^ <>s (1926 4_u_u^_L a i^-<-u ^ju ^ylc. ^jLcSsJI 4-laLq <•*»A ^rXl * 

1 ^ (jlj t L^Liti] 4-jjSHl 4- i K-ll S^U! ( jja 4_lcuj J< mm CjLujjj-} L^jf 

L^jMclij JlcLcuJ CjIj jJI lUjj ^ylc. 3jJ)L j0 L^Llsej 

£—Luz3 ^_jLa^>JI (jI t Jl3 1940 4 ( mi «^j_jLj 14-uL um U' 

♦ (< Cj 1-Lt->J 1» a U> < ..1 jx 
:((^jjl3» j «J Xu» jlj 

c- . < - l£j-j 4— ljv jJ *4—Li-t-a 4 <? JjLstJ gene «(j^>.)) (jl * 

♦ l-.<_ l £^j 4 j i a c, 4j>-jj «Cj1_Ll>JI)) ^)L : 1944 ^Lc * 

l^yjA CjLujj^. £jjA J^tTaTu <( Cj Lu->J 1)) £) I * 1 ^ 

j_a L^Lkil 3l ( j- d DNAJI L> ia^>JI I jjt JL)-c. ,jja <Jj?j .DNAJI 
jJs CjI_Ljj>JLj ^ ^.tl I 4 ^^Lc 4^jua t 1868 ^Lc (( j mm a ciLjJuj^)) 

(CjLJuj^JLI 4-U-q-UjJ I CjLj 3^1 £jjA \a JlJJ 1 JlA (j_4 CJLcJ^-UixI I CIj-AJi 

:« I» : till Juj 

L« lil 4 J i r. ^ 1 ^ 4-il>Jl * 

{^j^\ 4-lLw ^j-A 4 1 miU 4 j 3 < 11 DNAjl CjLuj^v. L^j Cj^jj 


so 




6 jjaIaoJI 6 ^loJLsJI 6 j£jJI ubj ^9 6 JL?J 


.(((jrtoJI)) Ijufc 


jus 4 JjV BLpJI ^<mjSjJI ^L*J1 j-pg.1 jlB^ : 1953 Lai * 


S»J «*Q J) < mU Ij J-a- O .» £>-a <(±r\oJl 4 ♦jjto)) c_3LiB£l 4_j£ 



Jjio. £^JLjj_Ld L)j5La A) -0 *-r4^ DNAJI L)l * 

L^j ^j_B _j 4_j_B_j_ 5JI I 4( j£^LtIalaj iL_x_^pJI ^a (j^JLal^JLa 

J <±.4- 0 . i4_<J_>J I ^1 1 M<nV l-J J tmtl t^l < hB’iVL) CjLjjl_u-^]I Jol.} DNAJI 
}La^_a Ujj_o L^JU 0 U»jj i^j^jJI <—JjlII ^ ^j^LdlSJil cjLljjoJI 


.^Jl-u^JI JoIj DNAJI <j-« ^ja)-^ s-J>JI >a :£pl gene (jrioJLa * 

» 4-Luua B^-uq. 4_<_u ju_Aj jjlscj ^jJI jjfc gene ±r\oJlj * 

<--<- l £j-J 4_oj_<u £)£Lcj Luljj Lj^jll J_4_4llJ JuJL5t±]l I Jufc JlLa 

oL^ : IjLjk ^1 4_aLt^VL)j ijl (j-a £JA>-^ A-^Jj-UI cK3jj-JI 

L_Llo- CjjJlo. ^j-uL-ul «(jhoJI)> ^ ^yjUeJJI Jjj^lII 4jUr. 

Lul-i Ij- t - u u CjjL^tJ LLaoJLa ‘£JA)“^ DNAJI l-JjJ j±L5J ^ 1^1 a 

<±jjL5tj ^jjju IjlAj Jj^tlUl DNA-JI gi U>. ..1 j < 

iJ^tHil (Bj-j^>JI) ^j^-jVI <>jicL_uj ^jJt ^yj Ll ^ - ^JI J^LBlJI (j ^ Laal a lj- u - 4 3 


.j- a£i Xl ^L5JI ^ ^j|j j- t - L *j CjjJo. ^yJI ojjJlj fjljj L*- 4 


<_sLil£l Jljlj ^clc. .(4_ujjoJI Lo-jJ^-uJI) 4_ujjoJl BLpJI ^lc 

-4-L-jplj_aj ^IjlLoIj t jLlq.1) : Lajfc (J/G-LaJj <_ajigjj DNj ^jA)-H <—J$U! 

^r»-i (ciiJj£j ' ..Uj) ^ylil JjVl (j~oV! ^ <>>"^1 |j|) 4-JO. I^-°J 

J-lSjJI ^_u±3^lll : c-'-t-^^l jjfcj I <-^ji^J I Lo l tDNAJ IjjJ I jjjJ I 

i±yU_^JI c-4-j^j 4-o.jj £ya DNA-JI CjL_Lo 1 ^.U>. ,.ljt ^_^JI 4 _uLj5JJ 


.4_lj^j± jujLstij jJLLa_tiaj ^bJI Ul Bj-LgoJI 


«JjuL«)) <_jjL>o j-^- 1 o- 4 ^l-c. 100 juu ^111965 ^Lc. * 



4-lB-J^ JJO-J DNAJI 4-0jB-J ±)r\J^-JI 4 _Bjj_U JJO. L^jjoj I (^ylc 

J^l w VI 4-lL>JI ^JLt-saJ ^j^-uaJI 4 jI ^ 1 j « CjI^_l^oJI ^-1 us 
CjIj_l4oJI <>JlA ^j- 0 4o-j*a- <«-JI <■ «< <i <tl (jl Jj u- < i >1^4 CjI^- l ^ o JI ^j_c 4_dj^UI 



qLuuUI jmax>s ^^S **-* 1 


4 31~ 11 DNAJI cj1_Ll>. £j \ 1* 4_j_$_aV1 4jLc 4_lL>JI ^j^Ul 

c_j j£L>o> -^-uo jl L<_Aj t 4 _lL>JI BLjjv 4_la_>J (^t iJT ^ «d A \", a CjLwjJu (J_cju 

(Jj u t —c ^JJe T Jl 4 ^g<?t jLLsVI :4jjJa_j 1961 «jj_jj_c <JL>.j 

l-JjJJI JjJo jl «£r'-^> , *» <—<_iI_3e_j 4_jI :4jjJklII JlZuuj tCjl_Lj_>J! ^Ijl».I 

Jj-U Jl^.j_j 4_Lj_*_c ^JL5tj ^jJI DNAJI ^j_c jjjsjJI 

operator = operateur <Jjj>JLl ^ c < .n Cr LcuJ! JiJ j DNAJI j ,y ^ 

JlJV 1 ^ I C. lJj-j>JLI IjLjfc <(JjL>JLl (Jr1^>J I ))J-UJU JjL*_C 4" C £ C 

* L^>J-lJ-C (Jj^kJLI <jU IJ VI (J^>JI Vj V J) 33 CJ L>.jTuLo :(J\-Lu3J 

^-oULj 4 (jj.4-l.iaJ (^jJI ^^slJJI £f\JJ^JI C^^JSEJ 4j>»l_C JlJ cJj->JLl (JjJjJ 

4-lUJI ^ 4-u.t-a 3j_uJv (^1 4_j_c£ <>Tij JJj .RepressureRepressar 

^jJI «<jrtj>JI)) ^ Jjj9 ( j^3 J-cUl 

^LJI 4lLu_J Jjj t^ULj «(jA_>Jl)) \ 'jJt 4_>.j_} cJLs Jj-oJJI JJutJ 

(JI_5e-o ^j_jjJu_*JI (j^JJI VI cJrJI cjI^_^_Lc Lc 

4_j_cLcVI JsDjIaJJI 4 _lsLJI Bj-uSJI CjV^ mi 1.1 Lc Jj $ <Lc*. jJ^_lJ I BjjJI 

J_C-» lTlA-J (jj-JI (j-C J_L>.VI cJJI ScixJ JU>JI cLp-Vl ^JL*J 

Jjj-U ( y^. L»_lU tI cjV^ Mill t^A jJL ^1 4_^_2ltl 4_tiaj^JI 

(jl :JJI 4-LSLJlI 4 _lL>JI CjLcLuo^jI ^j_c 4 juLlLc 4_L_u_L_u 

Lc-L u 4_j| i L>UJI jJitj 4jlcr, 1 ^ i^L^aj CjLcI > mB iVI 

(j-c 4_CJ_C-J>j' L^-Lc JJ iLV-JJI J-C- < ti^J I 

JSLjJI c.t-L>- ^j_c ^jJ.VI 1^-L.t^ ls>LJw| L_Jnitj 4_tL>. ij\£ «c1iLLjj>JI » 
I jLjfc (jl . (jl mi iVI Jlo^JI 4-lLv JilHitJ ji» Mill 4_tiita 4 BjkjJlj 

3j-kil oVI ^Jj V Ijl>.| ^jU 4J)U Mijl Jl^£. JlLc JijJa J-U 

. j-cJI cLljI 4 3 < *-~ mil I^jLL^ jJvV 4_ l L > > (JL^j ^Jl 
jj_c 1 <l>JUI j^jJ-VI LMiJI I ^ »^j_u I 4 _iL>. i 

S 4^2111 r Vl 2 LUJI 

4 L^J 4_t^L>JI CjI^_lc4>JI 4_c j_c^se-c (jjlc. c 344 _ l L > . ^I CjLc_uo CxjI^ lij 
J_j_ 3 ^Jlj mi II lji_A (j-C 4 _jL>»VI ^jlSLcVI c>^ ^1 ^-tloljJI ^j-c^ 

cJjL^JI (j I LU_LdJ .(JrpJjJI 4_JJV.jj DNAJI CjLJ^ <-Jl iV,<| 
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6 jjaIaoJI 6 -uoJLsdl 6J9UI ubj ^ 6Jb> j 


Cj^4_3_j^_Io ^LjJ£u_u_s $.Lo*V! ^JLaJ ^ jy _<_uL_uVI 

JKj oi o£>^*-ll U>^' 6-^ ‘ Lj}L>J1 ^ l islll 

.«L^ILtliejj L}L>JI JJlI)) ^ ^UtllL jujl>JI J_jj>JI a 1 a 1 r. 
^—u^LjlJsI 3l_j_>J1 p 1 £. CjMiLiu-a j-uju I 4j^_jjv 4.l£LtTu-a 

^CbwLJI (JT ic c_xj3cj jl «jcil 4 Kmi^ 3» (jr a> 1_4 jJ t L>UJ! (j^it^-^3 4KMia 

♦ J^LLdVI jlj-<-ul (5^1 Ij1jL3j Lufc 

4J 3jijljjl cjLajJLJlI Jjj^>ij ^j-a jJll ^^SLoTu lJ?-^ tS^UL JJ1*JI 4 ^^Lc 
jJ <^1 j t 3j^ S^-L t -a <^J!j^l I (j_ut^>JI 4^1 SLj 4_usL>JI »1 <>>f. VI 
£c_JJ ^Juu-j <■ ^ ttiJLlli ^j- 4 jJ-J S^u^La l-£ij-u 2 Ls ^Juksz^i} Cj^LusaII j_a1jV! 

S^rLA_a 4 _j£jJL_uJI 4jL*-~ < mV I (j\ t n Wt ^1\ 4_3jI_4_uJI 3^_lJkJ I ijr i - > ' 

^jJ CjIjJI c*1IjjV a^Ail 3cilij S^yi 3jl3l ^1 £JJ lJi_£ 
4Jjl_5e_a mi Vj $ l-Lal • ny I Ig ) a ^ jy 3JI CjLjj^>JIj CjljjJI 4-C.j_a_3e_a 

t ,! U"m jj^Lii! 3LoJI ^JLc Cjljj?e_La ^j_a CjVJ)1 < m~ II <>Jl& ^ If. 4 _jL>-V! 


•• 






5 jiii j$* ««*is if ji 

:L&dLAUdf« 4**£l£«Jf 


JJu-o j-t-oL*_aj Jj-^ 


j_i-s3L*J,l »LuvVi ^JLc cjIjj) tf *<11 ^ jr Lc 4 Sjltl 
4_<_uJ_i_Aj ^IjjJI L-tlaJI {j-a ^LLaj 4_t^L>.j 
(j-aj-Jl ^jVl Sj-oll)) : L ufr Lo 4 jIjjJ! 



ij[£ t4_^jjL^]l J-JoLjjVI (j y^ ^H>. 1 4 \ i i ii a ^q-ljjjj 
^LujVl Ij-iHa (j£j ^-Ij iOj-Ajm IjluL* ^jL-ujVI 

CjLtfuJ ^ylll! JjL_uILS . u AJi'is* A I l^» U>4.jt d " » J , U. 
cil jJL_u (jAc 4_c*.J-Ii-3l mh^VI jjjIj ^a 



lUj l_i_t£^j^ t^)Lt.uj^ \ 


cillj ( j-C- 4 rt I ~ V aj 4_La ^a Jl 3 1 LJLc tjjL-ujVl 

si j JuVl L^j? i4jljL^Ic?e_a J>j< <n ^ill 4_^LMI J^LjJ.1 

sL^_ L» _II (j-a JljJulJI 1 % $ y 1 j cr-^^ «LU$JI ^ 
4jt_uia J i^fl'n V 4 jj-uSLH £)| . 4_a_<_uil_dJ Ij 

sLpJ] 2 LlcuLuV! 2UUJI J^An Vj iCi^XI 

((^^^-iflJI)) £>£■ (jLi-ujVI jJbjs* Vj . 4 jL*JI 4j^_l>. £>£■ 



QluuUI Jfjao9 LtpgJgaaJI 


t4 -L/ ^oI £>dl£ ^-3 j 3j-dU)> :4 _l>-jJ^_u ^ mi 3 n V (^ jJI 



^j-jvVLjj 4-l>JI 3jUI L^ ^ ‘cr^ 0 4_u>9 tiJllA J.& 

£)l ‘U-^i Qj ^ < >* tl . $ Lfc^_&JJSEJ 3juGa ^_lc t^>J| ^_lc j| 1 «~« 



o? d>^e ^ cdiijZ j^Vl IM ? uL^yt ^ u ^ 1 

t3^ljVl jG!.i jl t^LLaJI J.& S LjLuajJ OJ^J £)? Ur* J-A La (^f S cilli 

^JLc Jj 9| £)j£L V <jl S 3j_La_u_uil j| t4jl_C 3JJI i jLuL-VI j| 


?&LLU*ii£*iU»S 


V 4-tSLlJ Jm 3 d 4 jLj (jL-uJ^I JU 2 a£.j La Jl_l£. 3LuU! Cj LojJ JIG! 

(jL-ujVl 3 tj L» < Cxjl^ La Jllcj 0^_U-a_d ‘ L> L-r>.jt d" ♦ j . L £_i2Jj_J _}L^J 

^ jJI j- t - uC JI oLciu jiufoVl 3 L_uU! t j£J /t ^/> .,-*■'<* JjjlJL! jl^_>JI 
i<L u3j~u2ja ^£LtUJI 3 jJl1I1 (^jJI cuh jJI /. L jL^-" tl 

(jL^ £) I JlJLJ t Jl_J^Lj jJSLj d L ^" , ,, n ^-UJJ -J Jl>.| (jLcuj'^L^ . ^-Lt^L-d ^_>.jJ^_U 

(jJLtJ £)l ^1 U~ (»lj t£)L_ujL£ fiCU-ulaj . j Jj t0j_u^4J I Ji_uLd 


^H-JI CjLsjLaJJ ^JLu ^.c.J _j ^JLc ^La I ^j^_u £)I ‘L^ ^j-d 1 *m mi 

4_jL!sLLj 4_j_}!jV JL^J.1 ^L<_u_bl oj-* J!>* Vj CjjI^ *2a n! ^ ^3G 


. 4jLLc S'fr'tf 


£.L_$JL*JI j-jL^I ^j-o 4_L<a--%. ^j_c. 3j_}Lt-o J_*_3 JLj ^>j_a 

SjJiL L^J^Liw (j-dj t LaoL*_j 1 1 jj 4 CjJijj 1_4^ LfcLuisj-C. 

^ylc. L^jIj_uGj «LcwjJ^_uJI 3jja]l Cjlj^e-ldd jiG3 jLuVl SjJulLc 
cjLsLLJLb. (jL_ujV! jjluzjg t^jjjl_3JI * jlJL3i1! ^1^-j 



(^^-ij>JL1 c_jL>oVI I ^j_d ^_uSLII 1 Jl2 ^ I 

(jd_j ^Lfcil JLu^j^I 4Gj^Iaj J^>JIj OJJ^ L® lij t^LGJ ejJbjs* ijr ^ jjfc 







t^-SLseTJlj (j-ujJj volonte 3 ^IjVI_j-^-^jIj 4jV l(j\ < « <**11 

l_jL>oV! (j-o 4_i_oI Jjsl ^jIj L? < <i jr>«tl <JL-sajVL c_jL>uVI £)l 

^ j I j 4 _jV Jl_l^Lj_!Lj 3jJ JlcuIj 4 j L L a 03^ 4j£Jj 4^_GL>«J,I 
/d »U 4 _^ju La IjjL jLlcwVL^ *4jIj CxSjJl (j_uJj>J! 

4_L_j>J tL^jljLJ 4 _*_jL 9 4 h>J Lojju V JlS 4^jLca 1I (jI J-JJ 

~L.tI c_jL>o^M £)Lb ciiii iSi ‘d-*-^-M 4_ti_>J i3ju^_dJl J^JI 

jLiTcvVIj *4^jjlU (j_c (j-C. O-st-jJI £)! ^-L»-4J 44 j ^SLeHil 

4_u_uL_u! 3^9 j_lL*j 43jl <^U £)! (j^>- 4 £)L_u_lVU 4jjjj. />»!! ^_Al {j-a 

a 3lLt 1 43jjti,L ^1 ^ 

?4L^2! Utj$ cH t*»S 

(jl L-^ljJl (j-c L)^ t4 ts~t aLc. 4^1 iVia (jL_uJ^M 4 jIjjJI OjI^ U, 

JId Jl 3S 4 L^_4J_^_4-!3 (jr ^ «C_-JjJjJJ J^JlJI)) 4 JJJ 4^ f) mi^ 4j>»l^j 

t 3j^l jJL V d ->-," jj >^.r jlJLa ^Jl3Iu i^g^-tfu-iJ 1 ^u-L^-U ^y_<aJL*JI 

4»1 j M(VI J <>> ^1 (j_4a 1 -Ll-l^L a J£Lj ^-4-UJI JJ)L~11 1 (jjJu 

Cj lj^C_L« ^j_A ^_u£Ls .jiuU 3 LLlU L-t-U-OJ l_4_4 ^_u£LI L L-Gu t 4_! ^j_) jG LjSLlj 
1 g ?a (jl^ La 4 j-sdL>.j 4 4jj.jj.Ll 1 £Lii ^1 (_£_}Jj ( <1 4j 1 jGj ^ aU f 1 jjlallll 

(j-o 4 _u_u_L>JI 4_3_lLjJI CjI jj^eJjJ lLIIj 4 jJLs j-Jli-J 1 4 jIjj ^LL_i 

j—ujlIJI 4jLa-C 4 _jjlj_lLJI ^_lc 4_p*^JI CjIj-jjuJI ^j! 4 jLGcI 

4 4^jj_iJI CjLLJLI Jl jHc ijr^Sj J ini 4 Lfcjl^ji (jr LGj Vj 4 A^Jl« 

L« J^-j 4 (jr j|jjL»JI j^ljii] (jGl ljr ^ .. 4jj_jj_*JI JjuLII -ij-ij-f 

»jl L^ij j_^L_43 1 jjq 4 ♦ rr< i hj 

fiAmi fgJU ^ ^LMl/tf 

^j^VLj «4j1jjJI 4_<jjJlLA)) 4jjj1s ^JlII C.4jJu>Jl 4 jIjjJI J^L>. {j-a£ 
j-lC. 3jJl 1II ^jL-uJ^U 3 JlJJl>. dJjLe_« ^L_lL_uI ^>SLdJ ((Cj 1_L(->J 1 4_<_UjJ_&» 

»13U<^>U Jtj^L^ (j4?iw( i (jLjij^M 43 jjjl>J,I 

JlJ lit (jLjjjVI j_3j iGLa 4 4 j5-3jl!I CjIj-ulIII ^j-4 w 

4 4jLc (jjJu 3LpJI ^c 4?juu j_pJ! (jiLc *\ j-4-u t 4_4aLLjLj <U3*4 

- 


qIuuUI jj^xog I^P9J9 jjJI 


i4jl Ju ^£Lj ^qJ I jj CjjJ. 1 (jl j-ujuj ^jluL (^1 3 U. >^1 <) < t-> 3a 

4_jLj S4.uoL>- 3l_j_>. L^Jjocj (^JlII La ^4 3 ,, ,.~ ^Ull 3L_>JI (J7 _& Lq_3 4 4 jL^j j_A> 
( j-A lgju>- BLjo-JI (jSJ I jl $4 i I 33 C__c^e-J V t—>l I Mil 4 jV SLfcLutj 4 -jLc 
^jJLc ciJJjj tjo-T jLuua (^Lj i^L^ Jj-»-a Jj iJpL>J! 

^1 JlL^j /aJ 4J AjjSJl! 3jj .^f 1 Cj^ILaI Juu j J_u La (_yl£, (jL_u_)V! (jl 

dJjo- Ju9 Lp. jJ j-tSLiilj tgLj-pJlj *»L l o. t ^J' Cjl^jfc_*_a ♦ ^JLlJI (jjJS 4ul£La 
oL^uj)/l jl J_aLi JlCJ 4-o-lL.JI L^jLal Jiie2u_ul LULp- jjlpo Lg-L u t LafcLOjl 

J! jul^VI diii .022^^1 oL^)M 2sLLu BLpJI jljLal <>a Vju ^Ll&L 

^qJLc L-cjj^-A U^o- cr^ ‘J^-44 J>j-C.jJL> ^La^e-a La Lajj ^jJI 

i LuJo- CjI j-a^LI gLp-VI cliLal Jiifclu_ulj tgl £jj t^jLuuVI ^lc Cj Jo-1 

.^j-pJlt t—ilooVlj *4_o-I 3jj!d! Cj|joe_Laj 
4_qi2c. dUj £_aj • * • i^£j «♦ 11 (jL-uJ^l 4JLioj*_a ^^SLal Jl 2! : Lao- 
(^2 CjljL?e_cl ( j_a £)L_ujVI 41 ar„ La Jplj J-to3l ^-3 ^ \~x-T) 3jJu9 

ajjj BI—loJI 2JLLsIj tBl—toJI j!_2jV 4_q_j_2JI cj1^oe_*JJ t^hU * N (jj-2J! 
CjjJLIj (joj-ll ,j\ »4- lo .jJ j) j Mitft l BLpJI CjIjI of, 14o-jirj Mitt 

4_LSJ (jL_<_u_jVI BjJljSj BjljV ^-gTo- jLTo- 1 422po- Lsj , ,.tl cH<oo 

^j-a (jl .Bglj-jJI 4 _Lsj 3 < (i l_^_La 4 _oj-5cj ^LlojV t4^j_»JLl (J-^- ^ 

4jLul£Lai ^LLlII (J»mi il Bj-toLtil ^jLBoJI cjLj^ 

^LgUfelj t 4_aiHit_a jLajI jj ^alc j_Aj (Lo-jJj-u-II) gLo-Vl ^gJLc j_A j-Lt-u-La Lu-uJ 
^j-a ^jLlJI lJuoJJI ^aJUJI J(jl Juu ciJJjj t^jLauVI ^ < <mj 
aLto-Vl \ c. La_t£ taLp-V! ^Jl aLj-pJI 4 • j j U11 ^j-a :4_ioL>- Ai* 11 
4 ♦ j j U tl J_*oo »1 j Mlt» jj-a CjIjJlII ^psLjLil (Jjjoo ^1^. Jjl2j jjfcj 

4jIj d*^jJl J^Jjj i4_^>» ^j-a « J-oju J-*pu ^ Lulu I t J-oju 

(jl tjy-j-C -1 t^jo-l 4^>- jj-a 4 _uL_ujVI p j 31i j gLp.VI ^ai£. (j\J 4^^L*JI cdljjl 
jLjljI (j_a Jljlj j_A j-usLaJL! Lp.jJ^uil ^aJL»J 4 _uLujjVI ^j-BJLI ^jj-a-uaJ,! IjlA 
4 Embry on <j-c. Bjlo. 4^j-»-gj ^LtVLb t4_p.jJ4 ^j_*J.I 

4JLjL*JIj gU (jl^ j-u^ ^ycLgrp-l ^.t—uC. 2Jljl JlcL_uJ 4_uIjjJI 
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iMongoloide LjJjJlIa \1 3U c-.oeJj LcJ lIc 4 _usL>. 4-L^tTu ^jl 
l_A1 _Lj_>. ^->■ <j j 4 _lL>J' j_a_J 4JLjj-Lj 

^iJLUa ^-j_c tt jLusljJl £)Lj£.LaIL>.I ^jLu_ulj jj»3JI 4_^_^ 

jf t(j*_u>JLi t V <_jIjj>JI ?4jI Ju ^jLb ^ Juu dllllA Jjfc (j£lj t^JuLii] 

Jlajla ^j_a aJj*. Ur* ^J-^X Lo^' t^-tb 4_JLaju jI t4_ti_>JI 

CjL l^-UJ' Ji^jui! ^Ijl9 £jjQJU2lU 4^JUlI,I dilj j_UD ( jr 3 J-A-*JI . (jjljUil 

. l^ira ^-3 -a V CjI j 41 n »1 j_«_u ^JlA (Jj>.JuJ! 4 jl a f .j *4 

5 jUSl Jam 4LJ 21 ^jam jmM UJi 

Jc. Cj|JU ^ail 'by-1^2, m 1 LuwjJ^_uJ| ^A_ukL2_A 0'L» LJI JlaUju 

dot Ju9 dJJj Jlla i _ 7 I(JI <L3j_*_aJJ 4-3LujjVLj ((^jjjjl ( j_A JjsVl 

J-C. 4_jjjJa 3 jLj) 3 • 4-31 jj (jL<_u_jVl tllljjl ^2> J- LU U ^\ L^K 

l ijr c. La-T<->-V' 4uu.Ioj JjJuuJj t^jL-ujVl jj_Laj JjJulI] ^ I tj-ujuJ 1 4 _u*»jj 

cjLaL^LsI L$JL£ (j\ ^ mi II j_aj jujl>«jj 4JLUIj t^psL^vVLb 

(j^_j QjljIlJlj i^jLcujVI SLoJ 4_ul jJI 4 _aj-aJI : JIa : 4_u_uL_ot CjLaLaTlaV 
t4_jJ l_j_LaI 1JI (tlj CjL^>L>.VI 4 U1 mij CjI jLau£.Ij 4j_aI1j>JU Jj-aJI 

i^£j >-^C (jjjl_A_3 £-UZ >jJJ 4_U_uL_uVI ^A>U! o Jl^J j^jIula Jui3 

Juu 4j|ju>J t j-A JuV Ij-t-jJU <jt 3 j^ 3 ^lc 4uL£jt CjJlUjj Ju 9 t dL^>L>.>U 
<jJ><3U 9) (jl Jj 141 r a 4-A-laj>» Cce.us I ^ jy IiJI 4-c^.jJ^uJI 4 ^jjlII CjIj-?c_La 

VI 1 ^ J I Jj-UI CjI j 4^i^-VI ^aJLc. JlaUju ^ jt < ^ ,,. I t 

t L^IjISLa I 4I jyJjUl ^j_A j^L-saj LaLjJ 4_aJju ^IlII ^LuVI {j-A J_u 2 j Jj t JjfcLsejJ 
CjIjJulII CjJl%H!I ^^jJI Lu^c Juu ^<Jl£ (4l(jJ->JI LuwjJ^ujJI CjIJu%_Laj 

dLdVl jt .4uLkil J>U^I jl .oL^yi <> iMI futuj 3juljlll 

. 4_uljjJ1 

i 4 _j! JlJ ^LujVI *J A A ^Jl A1 j CU I i djljustlil (j_A L^JHaIj I ^ K A 

Jjl < ,r,fl Sjjlaitj ^ I -a-Ti 6j-l&[jua CjV i>i«aj-uj 4jI j C^jJI L^j t j_a 
//.l Vt jt 3jVjJI JxS La ^."tl jt i^jIaL^jwVl \ ^_lU| 

3Lp- ^Ut^J (jla ^jj^VL j t4 V m>j 4-i^.L aTl>.I 4_uSjLUl 
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OluuUI j-uax>9 I^P9J9jjJI 


Jjjj * ^ CjI mi^LUI ^yz ^_u_uJ iSLpJI J^. 3jJl3J! jl 4(jbL>JI 

4_<^_l£ J y>- JjUljL VjLcuJ J_UJ L$_4 4_J 4_}jj JUU pJ L$J (j^L-JJ l '* 1 J (^yJ-II 
^ \ c. j U j mi j ^1_L3JI Lcjj (j^J 3^U cj I j LlIc. I j tBL o JI 
(jCuzjJZuZ 4jLc.JJ 4 _J_lL 4_3^UUa (jj JlJ jJUJ (j-wVl 3 / 4 • A > 11 £-Ll3 4_(-^L».J 
JuLal 4J j_>. 4 jLi_4JJ j J_u t jLluiL4lL>.l j)Lu.3.L<a JjuUL Laufcj 

t4jj Mljtl 3 Ll>J 1 <—31 JUfclj 4(jl_4_4jjVl 4 uI_J_l1^3 ; 4 | ♦ 3 < 11 jLL_U Cl>J jpLu>JJ {J7 ^ 

Iji^jua CjL 4ul ^-Lt-4J t4_jjuilllj ^Luj^l CjLjJLo jl U-Llu SjjLgua La-Aj-tCJ 
n£j Mijtl tiJj)i Milt 3juJu>. CjIjLllxI t t4jl 3j«O-st-Jl 

3LpJI pJL*J 4_jJLuL>* 3jLJ Ijla I. ^jL-ujVI 4JL>* p^Lfcltilj 

.BjljVlj i^Jig-llj Cjj-U^4j^lr CjLu-uL-uI JjiiJL jlM (jf Juu ju-sdLjlU 

4 3 \1 ,S>[ 1 fi\J L^jlj LU2-UOJJ 4jjljl (j_ujl_4J (jL_4iJ^/L3 

t^jLiJiuVI 3j Uj < m 0 U Vn p_4_ul Jjufcua Ci i »m! L^jb le hasasd 

.( 4 JLII jL*_a) L^lj J J-*Su (jL_4ijVl (jL i Jl>»jj l-dJj 

Jg-Lt-u T u (jl 3 ^-sll (j-uuil * o-^ ^LT ^ 5 Mj £<_*-£< J£j Ulc oj^ (J-^ 

(jl • SLpJI pl£.j (j^jLi]t (j \j ^U’4 ciLlAj cjJl>. IjI 

4 < ^HUI 4 < 11 U t l La SSLpJI I Juj (jy-a : lAl 3 Ju JlC. ClzVj L_uJ j-yu 4jI j 

SjjuJIj 3Lu>Jl ^3 \ c. Lr'u 4i>UJI \ <>nl 3j-U (J»l < .m ^<u S(jrLL>Jlj 

4 mi 3 (_ =r ^\ J-aLUJIj jJalllj ^yLfcuj 4j si 4 _lcLL<->>VI 

I jl La (Jjjv. jjJLJ t2ljJ,l jju>u jluuli SjjiJI ^^L>* 4 4 j j L> 11 4 jLc.jJI 

4j jLu^IIal j I 4-ic LL (- > -' jl 4 _u_uLu_u jl 4 _u_oj 2J jl 4 j t^V m> juLu lLULl^ dul^ 
: 3jj>.jus 4 gKjtj .4 _uwjJ^ujJ1 CjL^^LL^^LI 
JjLojus j_uj Revolution biologique 4_u>»jJ^Jl SjjuJI (jf ^ dJLi» ^ 

^ 1 3" U 3 : | JuJuw LL.UI 4_4 -jJl 3J! (Jjl.mJJ tjr Lajuj 4(3^L>-Vlj (jjjUil 3JuJuv 

(jLtuju^l Cr^-A «(Jlj < m1! I JuJl>- ^U»j g.1 «>>r.Vl 

p JJ 3" jjJlSj ^£LjJ J_A SLuJjV j! LK 4? J-4-fjJ^-J 4 3 ^ ,^,",11 < ^_>J | 4 J (j_4 S L_oa 
BJljJlc CjL^wljua lLsLju (jlj CjjJ.1 j! 3Lu*JJ l_4_j_lLjJI plSL>.| 

4 3j_4_4jVI p j l^> m (jl Lt 1 (_ r ^ 4 _ujL>^j (jjjL^JI ^.Lp^Vl pic. Laj-uj 1jJI 

. 4j!jjJ! 4_4_oJllAj 4(_yj|jjJl 4 ^ > Ltlj 








(AjiJl tea'll* !••**•) 


4_o-jJ^_u 4 j IjJj Gj 4LuJI ^ 


^ jr jL*_j j-a^l £)l (^rCbwLiJI jL£ Jl^Haj : Jl_JI 

^LGu^jJ lil 4^-ciuJI Lol ^^ail 4jj-tTa.J1 L^_la 
t4_UsL>JI l_OjJ_tiu J.LUU.1I Cj^fjL*_A ^SLsfc T u £)! 
<LH_5e_A V t j 1 ^ 4 _jLs ^-aTl>JU 


Lj^j?e_*J ^U^JI ^jIsjjGJLj 

o-sfc-u^t jlII .j-ujuJ 1 4jUr. Adaptation t_Ji_£i]1 
Jl-^Gj _}L>- qjc > ^LG jJjuLILj 4jj-Ju-lI I 
lit 1 g <? «^i *i (jf 4_j_>.jJ2UU JSLA 

L^jLs ^ > >.A /tl < »Uttl jl < > t^tl 4 jlI LeaJiiGu-ul 
(jjljUll (JJQ i_A J< Mi l (JjL*J J-LlGJI £jL_G (jl .j-llGJI 

^Lajjl 4C_d^ljJJ ^j-A c_SjJlIIj JljJl^JI (J^u 


J^Ju 4^j>»I j_o ^Jj t lo 4 ?^ Ljj»La_tiG V j- lu lJI CjV Jl*_a 

4j».|^j £)l LcJajI tcJiSl j_a1I 

. 42jL_JI 4_u-sait_<lu]| Lii jUo L^JLo* ^Ju>o V lJl^IIj_a 

3 < ^ M> L_^_j! <j_« J-St-J C j-uo j-j ,j] V 

(jL^ (j_o aLuIu^I jjjuj LaJ-Lcj» tC j lj-?r £i~t a 




OluuUI j-uax> 9 L^gJgxJI 


JL ^ ^ (j-A (cxjlj jlicaJj^) (Jj-Sj I JlSLfc ((LiULvl^ Cj Jl^J L)lJ_a l^-LAJ 

j3_a_*JI <j_a 4 _l.L>-I jJI CjIj-JlLII eJJb i4_uL_ujVl ^JjlII CjL_u!jj 

cldljLaj C-dL£ j_jjL*_U jLL! ^ 3Lpdl ^yic LujJuS L$jI <LvjjJ 

♦ ^4Tl>JL1j oL-^^I t_4^_JU £)Vl ^yTo- 
^ ♦jttMl jLJLl ^j! :«QJ) t dJL^j!»JL>JJ cjU-ISLI LLiaj 

^jLj i Jlj J-S&TlII 4j».j ^ylc cLSjJI LL<-aTtge.a CjIjl^^U 

<U« <>>fl ,jjA £)Vl ( jy 3->- L^jJJ j-uaj gjl < Iilj (—3J-t-U J-LUUJ I JjL*_a 

iJ_j ^ *L2_JI (<—^JLc. oL^ujllj ^lc, 

(jl ^j-a JljVj a C-i3j (^1 ^3 4-La cdi_j£jiJI ^ic. 3j Ju3 ^-u-aj 

jjJl>J 1 O-o- t^jLaVI j-J ^1 4 JLusjj LaLaa 3 juJl>» i_llJL_u_a £>£. Oj^-u 

(_yJJ JJL-oILjj JJlUuj ijy I(Jl t4-Cjl > in 11 ^.ujuJ' 4jl 3 jJ lJlx^IjlII j_uGJI 3j_3j 
Lj-^-l 5LI' 4_jjl j_j <_^_3 LjIj U <>»l Cj 4.^l 3 ^j-a j_jjuj 4 ^jJLo 

* 4jJj ^ 

^1 4_al_c 3jLut£ 4_dl ^L> *j (jl ^j_a^j^l a^j-uj 3LpJI ^jp3 

(j^_aj t3l_ L - > J' ^jl mi" J^-U <j-C 4 jV (^jK uitlj *CjLaK flit jJu^a 

^ j £j\ 4_l>.jJ 1 j 4jaUtl CjVUJLI 4-t-t-ul jJ I j 4 _juj_«_uJI 

^jLojV! cdgloillj L«Lk LLLx. (jl 3Lp> ijy h 

Cr ic dal A ^.tl Jj_3dl jjl ^ t3l_ l->J' 4£,j_tuJ^pGj 4_aLc 

oj-se-Cj 4 -jjJl^ ^J-C. ^j-a-SLj La-il 4 TJLu 4 nnf.j 413r.j 4_jJ lj 4^t_ua 

jjJ Lr^J ^ ^ > t j-a Ijud! Ijufc c_j 1 tjmtl j_da_>JI 

- '< < 11 La ^^Toe-a ^_aILa 

JljjJt ^_a 1 ^ j 4 ^j_LLll jL>«j^f Ijdaj 4 jl 13" Mil,I 4 .cll 1 1 j! ^aIL>JLl L,)! 

4_lj^ZLa 4lu L^jI (LJu^ldl 4_aj I ^_<u_>J s Li i • >.. L^jI_£ 3Jl^JIj 

Jlj^LjJL^ jL^VL (jrU^U.1 JJl^j ^ylJI 4 jvjjJI ^\ t 3j3t aj t4^jJl_a 

^j-ajl i jLjjUJI J-lj-3 !jjA a^j-uj 4_jL£j jJljj tt 3j^"n c__ocj ^jL-ujVl £)! 

^ Su^JI oLdlSdl Jj^>? o-a lML> ‘ 

i n lr. ^-tTu-aj tt_da_3J! ^Luluj a 1jluiV 1 t *>> c rtj J_a->o Jl 3J a 
3jJ l£ ^jLj 4_j_5e_la_<-uJI 3>£-3J! <-« 3lV ijy jJI CjIjUo^I oJJt> JlLa /j. ^ 3tl 
( j-C (jj^-3 La JlajI 3j£La ciJJj ^dj t^ukllLa V 3 jJl^ t 3/wfl 


fl2 




yjO JjOlJIg 6AJAJI9 6 aJLuJI tillJ-lAjJI 


£)l ^ Jl*J V (jL-uJ^I £)p3 i0jlJ_A-t-i3J 4HJ < (J^ j jyjd 4jV i4JLuL>J I 

iPhomme est un systeme biologiqueL^^^_u LaLLL j I UL_uj 1 Lo*^^_u Lol£ 
J^Jj-tULs . L_AjjL>«J (j-^L-A-J V _}JJl^. J-4- t J JL^OJ^I 0 JlA Jli-A (JSj 

jLU-tl^l ^IjJ ( J\2C-l.u &^>U CJ Lp-iu-AJ '< L»* ^j_A 4 -lLl.l! 1 

. LaI U Vij 3 ' tCr IL>Jl fiLu^jlu (jL_uj^/l ^jU~ > mj V Ljju>. jJ-uaj L$K 
4 I 1 -U fiQloL^.j *• 1 »>*Atl ^Jj ^jL_ojl JL^jl LLa 

(j-A-uaj ^yjjl JijJoJI yS j-usLudl o JlA (jr Lc JiLrrtil <LLt£.j 4 j9Jl> 4_A-A-u-a_A 
J i<T< Mill ^l ^jl^ajVlj L-slxZu (j! Lu/c oj^ tCjLo* jlj a~ i mI 

(j^Io*LJI ^ I 4-0ja-a tjyA 4HjLa^>- 4JLtftLA lit Ai-gjl cJilSL I 

t-Sl mm^^U 4JL12 I^jJl>. 4_a 3 (jl)) : LajLa-a 4_uI^j-dJ ^-JL*J! jLiSLII 

1 '<*'•'*■ * |j| 1 _LjIj 1 l ^j_ < Tu-J 1 ^jISLII 1^^ * 31 L~ ’" s ^ull j-ojuJI 4 _l^J 
dUJiJ l_uL3 t JijJl>JI 0JlA (>_laj La ^1 ^jl < .nl 

LLaJuSI Jl3 cillju * Lgj V l-JLL-a j, /?ntl (j-° J^U^La 

Jul 6J>] SLu^iJi 2UUJ! dlJj ^1 ^ Jj^lJ 2LAJLJ! 3^LUJLl 

*j*Jl^*J my l-* 

i^jJuil L_A_oSLlI I p P> < ^j_A (J£ (J_j_A->0 ^j-C. 4 _U_Oj2_lII^ 4-U JulII 4_L>J, I LtTu-U 

1 La \ £~t °>LLs lQ j_u^d CjI ji aT.j 

^y-u Ci 1 h j f <Gl!i 0-9jJI (jr ^ (jr-^3 1 J .* 1 (l ^ fu-u\ (J-aJI)) 

l-^^LL>.Ij [ 4 JI 4_jL?cIL_uVI (3j-^ (—La£ t4_j_t_uJI 4 j j mi JI 4jLa-"< < >iVI 

1 $ j II ^ jr lJI 4 -Lvj-a-U L*_u L^jIdIj-C. 1 cJilliej La^ i yaisz-uj'^\ 

:^j_A ( _Jj^_LaJI ^Jjla ^ylc. 0 JlA JlLajj . 4_j 3jL-^VI 3Jl>.j 

.Ll 4 Ui < ntl 3 LL_aj inquietude 
. jjjuUJI jj3^j 4_jI£LIIj 4 tjr l*_A 5«L j jl_u ^jJI l_3_ulIIj-2 

c-^-JLt-ulj cjLaLaJLaVI l-aJh^c-a ^a_j Lljj_c Ljuju (jjjaj LaL3 

^^LaIIIj ^^LaIcvVI c_jLt_cajVI J^Lx c j_A jJbjJilLj! ^1 4 -«_p j t 3LpJI 

• ^ Atsl #tlJ 

(3_u-b.ll (j_A 3 j_aIu_u_a 4JLt_j 3jL>♦ M<J Liajl ^jl-4 





(jUiuUI jxtoog UpjJjxJI 


(jjj jjl ( ji i M Lo _5J^c. ^LaJLi 

•*=»bljS 

^LaISo t U~m 4Jbal£La 4_U_>. nil 4_L«ljILd JjuIILj L$jJ 

Endocrinologie ^ tl jjJlII ^ ^JL.j ^JL. <>u 

^Jl_*J 4L_3_l£L 2JI Ij lJljSuJI Lg^-UkLla L t- L ^ V L^-U J 4~ ' it\ 

y -a 4_42_L3oe_fl £j(jJa 3_3 JlIlj ^Ull ciJJj *4 j j^^oLv. 

a 3 j ^ ~ 11 4-j^-la-Ll 4..uajjjt]l f-ujj y^ J-jl>«j 

L?c_u_aJ *J ^-?r mi r« (3 < <n 4 jl^L?c_ 4 4jgUfl JL^Vl ^If. Jl^Uju 

3l_j_>J I jj.<^ SULsIlj ^.ujuJLb . I^lLoj 

3Jl_j^I 4_£^Lc ^Ijl 3 dJJLufc £)j| • CJj-Uj j-A ( 3jC*tH ^ JlC.j t4-sr i«M1j 

^jl)) :<(L_kijj» jjJI^jlII Jl^I jJLs . j*Lc 4_lj JljJI 4ot_oaJlj ^_t_uuJl yu 

4 j i c, 1 ^ ts>jJ£ ^yllll ( 3jC*ftl c-Jl U aj Jj^-dJ! 4_stj-a (j-u 4_3 jjj lLULlA 

. «4_» d U , 11 4 -LuJ! 

&*41 fe~il rM : *jU3 2*413 ‘tjL*1 cgi-H jw^» 

^lo* ^ ^ 1 r. C-t-LOJ 4_2_ui^. ^ 3 JI 3jjLJ1 4 _ 4 j>. ji j_jjJI Bj^ILlI Cjl^-^e-La ye> 

J-«L*J 4szjlu& Sjjj-uaJL cjjutj ^ : LajLB-o y^j Mi»U £jjJLJt j^ljl 

l_^_Lu £jjQ 3 JJUlLo J-alJJ lI 4-3E-LLt^ 1 O jU SJ-^ 3 1 i4_tl3j-^_4 4_a4 

4_j_4-AVI ^_j_*-J £y-£j ^j_jJI L_xlaJI 3' ' m^Uj 4 t^j^JLl 4 j_j_J1 4jlj_lLs 

^j, mi ill J- uT lII ^JLc ^ 4 < «n 3 JuJl>- 4j^_ta_> jLUJ 4 4-lLlJI J-olj_*JJ 4 _aj^LII 

4^Ij_^JI cjjJLj jLla^L ^1 mi-xV 1 Juljj juu 4 ^jJI j 4Ecologie humaine 
cj!jlj 4 J_a! jjJI 4>j _a Jld 3.4 cdii j-j£j 4 3 jJ.Lj 3 K<nil 4^Li£j 4 ^UI cjjJjj 
:4_1jL3JI mi >11 j-LuJl 4 _jj_I^j ^Jl t_j»1 iUVI CjLoj 3^3 3Ju!jp_4 jIjlcI 
Ju C l j H 4Ust-us (jlj ^LlsaJ 3-® Is-J^ ^jLiTlcL ^11 j rtl 3jJj-uaJ 

« 4_uIj_lII J_43l jjlII J-±-^ Lr^ 

^j_u_ji 4 j! j j_>. ^-ujujl 1 jLtSLll 1 

^_<4>! (j^_J 3-° t 3Low j3l ^j-43 j-tjjtjJJ ^LlII Jjudl 4_03 _aV Lc 4J 

3l Jl jlSJbl 3-® I‘ 4 -lLuJ 1 J-al jaJI 
yc. 3jl i r. ((3 L o> JI j_ujuJI cjIjlxj Laj_*_4_uI 4_c.jL c-ot_} 



yjO JJ0JI9 6AJAJI9 6oJLuJI till 


{jjQ 4_Lul>3 CjIj-uju {_yA jjA-* La ^£Jk_a (j-uLuiJ 4 -Lh-uj 

Jju>. LaLk 1** 3!.iV! ajjt ^jl£j 

^^-iJ! (jy-&£ • 4_?t^ 4_2j^laj jJj t JjGJI BLp- ^ jr 3 j- lu l L II Jjula j 

1—Ll£ j3Jj SLpJI d Al~11 ^uGJ| £-jI jjI (jI : LioLLa 4 JLjJL>. ^ c . t_jL2JJ! 

^—t^l IjljT dijLSfcJ CJI J- U - tT J 1 6JJb } (jl U£ t3J_3JI (j-A 4 tfh-V A CjLvj JlJ 
3jL>-V! ^Lul 4 _L>.^j ^Liil tJliXI ^J-Lt-t-u ^U*4 4 jJl5cj L$_4 

j 3^I O-o- 43_}jlJLa (j^-AA V 4_£Jj t3l_L>JI 4-ilujjJ LC t-g-a JILcj JlS 

£>Ual<_ul L^ic 4 _aL^JI Jpl S^fl (j-4j .^jJI jJI Jl>.I BLa^j 

Cjlj.uJt.~JI (JJjIAjUJ QJJSj .JU ^_uI_lII <j| GjlStllX! CjLjV^LjLJI 

MBj ljU»J £)! J-lj-A) (jry^LAJ JUJ.I ^LjI I_4_4 4J-t£l <-aI*J a^LgJ 

Jl>.I Cjj^s ( _ y l^- £-j-aJ>Jt ♦SLpJI CjIj_uju ^j-a Lj^JlC. 

(j! (J-^-AA ^J-4-A J-LJU 4<2>J_uG 3d.t- LV fjjA J_J_aJ>Jl jioj J-U-C.1 JlS 
« 4_jjlj_lL^J 1 SLpJ I ^_u_d ^po^Tuu 

i(2)~^ <—<?L l >J 1 ^_t_L*_til lHjLi_uI_l3 <J^L>. 

I JlII iBjLSfclM cjLVjJIj ^jLiLtil ^ La_Aju>*l 
4_3 -j_ 3_>JI C'-L>o ^ojLlII <_sW 4_u^JI £c_Jjl^BJL j CjL-uLlBJI &JJt> 4jjLiLa £_a 
{j-A LuSj-jG IJ_jL^ J—LjJlIlII (j-O (JLc. JjUL4J lj)j_L4J jJI Q I)) . 4_JjV! 

mmj JjV Ll£[-^-4 JlIIj ter ILl]! ^L*JI 

-4-jj—LJ>> jU^ 4_C.^-_<_U (^|-Jj_ 3JI 3l_j_jw I-LaTJI ^JjiJLA (jl ^Luj 

*<(4^^ ^11 4H]l_3tJ LBjjj LLdLjjI Ja-Uj-^a 

4 ^^ 1 _C 4 J L_3_xSj<il £jjA Ij JlS ' ^ ^JlII GLpJI C-JjJ-<-Q I JUU Ju ^)l» 

tV Jj_3JLI 5j_GLlI! 3j Io j M,tl d<- > iJ CjI^-jjuJI Jui dul^ ^Ij^u 4^ajJ,L) 

0_*_3jjI Lo-15^ tcdJj N . 4_a JlC. 4_d Lj^Cj_c LLuTo L&Tj g.\ 

JlGJ . ljL>- (^jJI 3j-laL>JLl dijlj 4j_ujuJI 4 j>.jJ 

(jrij cjLjj)~ > n Aj J_i_uJI 4_ulSLdi duj^ 3j_U! ^j-* 3 ^Ij-BJI d<jl^ 

♦ <(^^jLo^ j-t-utTJI CjVjjla 4_<jjIjJ (jlSL<_oJI cJiiltie-o 

d^e-ual JlU SjujL>Jl u< iUtl I JlA 4j5t_xlj dul^ l3Lc 


« 


qLuuUI jj-uxo9 Llp^J^ooJI 


4_l—U<-U^ d L H 4—U>»Jjl_42_>J Ij uuLuljjJI J CjL_uL2JI &JJb JLa 

4jj.L_.JI cjLc. 4 j ^jJJ ^jUlil J-lTlU cjL_uIj 4 J^c. L_uL_ui ^ 

(j-^- 3j_^ljJLU cjULj_JI J}L>. (j-a LK U -a jj Laj_lcj (ji/j_u>«JI 

<CbLuol CjVL^Tcv' ^yC. L Jl42j 3 Lj_lifcJ !j\ jlj^Vl £ VJjfc SLp* j-L,ULl 1I JjULA 
La jl 4jj^ < nf. Sjjllc J}L>* jl 4 4jju jl 4jj_3tJ 4j t nC. 4JUj J}L>. (jlajJlL 
LLaLI £jjA JuJlslII ^ L ♦ . 5^_<_u_ua 4-L.t-u I 4_L ^jLuTu-ul ^ If. HJ j JlLL*j j * 4_uTu 1 

: \^1a j£> Jo 

^Lc J}L>- 4jL_ujj l-^Lla 4J ciuJl>. jus cUL LI U.L .ijLJI JlJ_<_u * 

. 4-L>.jJ1J JjL_u 

. 4_ajjj 4Kl CjLLc !^£i CjIj-uJuJI Jij-flil JlJ-<-u * 
t4 < (i i^La 4 _jL!s I 3j»j1_} CjIj-lJuJI Jj-ill JIJ-uj * 

. 4_c IjL CjUjI 4 j <>I <T) 

. (4jj^_uV1) 4jJjL*JIj 4_ulLjj>»VI 4jLIdL!uj CjIj-jLlLJI ( ^yC. .ijLJI Jl j-<-u * 

. 4_lIUi ^ii^tj 

4H>-jj £_«j t4jL-u-ul L-t^LJL 4_uaj.au j-C- -ij-^ll JIJ-<-u * 

^ -L iT Ljl Juj_La j-c ^ I 3jVjJL Juila <_yU J ji U_ L Jj-aJI JlJ-^ * 

. Adoption 

. L^j j! 4_*i]lit_<a L-l-u-oJ jjjLJI £_<a l_.u 2 .LiI. jlaj_au J-A * 

. 4IL>»j j (jC I Juju }Ljla Lj9j ^ t^4 Jjfc * 
C«-uJI ^_L$_uaj 3jLc^/ 4_5 &_uj 4~ mm ta Jl jjv-I Cjjuju J_A * 

.3jL>.l L^J J ^pil CjIjJlI JJlc La * 

jJI ... 4jjJI jj 4jU}Lc. ^ J-1 - J lS Cj Jl>. J_A * 
Ljjv- j-yuu ^Hil £ Lulu VI ^Jl Jjjza^J| d<J^ L>. ^jLuTu-uVl 4_L_<_u I ^_Lc. t 

^jJI j-Jj-uu^I 3j>jljJI CjLU.)/I ^1 Jul .^ jr A_uIaJI ^j_c 

Lj_u ^1 C-u^-i-ua I Ju3 ( _p3^J,lj j-t-LLdl 4 ^>LlJI CxjI^ 4 L^j 4jjj^ cJL^u^I 
4 3Lu>JI ju-iiTJI CxjusjjI UK 4j|»:^_uaj|j 4 J_l 3 jj-o 4 _lU CxjK U_4 

4 j 3 » j La CjVUH>.I tlolj (4 -lL l . JI J_cl jjlII Jl>.K j-LiiTJI ^|) 
^aj?ej5tj Ju-llII ^-L>i_j LlIL UL^ul t-, ^ ^ , ,'T 4j-ujuJI ^jLa_j 4-(_uljJ (jlj» 

jLK l_(_Aj .(((jl ^ Mill ^jua l^^IILL^I j-4-ulj a ^pDj-1,1 3 JlLj 
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yjO JJ0JI9 6AlOJl9 6 oJLuJI tillJ-lAjJI 


J-LJJ LujJ 3 j-JJ )) :Jj_3JLl SLpJI Cjjj-i-UU (j Ltiu-J g-1 .U.V1 

3j-u^3 3jZi£ ulLjLj_>~ 3j-u^ lUj I^-l-laTiJ Ci C.u£ ^jl_b 

CjIj—j-jJljJI (j-d J-jLa JJlc lLLjuJ IjJl>o J< mh i n ciJJd 

J J « <( I Lr lc cli-Jj Jlj9 ^ < m~ K J Ju9 3jIl 3 JMiw 

<^-1! t - L - t - j JI C--J1 aj £) JuJI 4 _ajL3_a 3j Ju9 (j\j UoLjjI dJJLafc £)l »:«j3jT)) 
Jjjljlil ^j-4 4_<Gld 4 JLv Lu! i d j' < 1 " ,,, 11 4-u-lI 1 j 3j-uaLdl dlt-J1 

4 ♦ IU~ aj Lajd 4 _uIjj>.j 4_uI^_j t4_al JlA 4_*j (jSU 

CjL^uJj j 3 U ( j - 4 £jJ-ji lLUI / £ 4 . O^J-* (J^-^ (jr^ ^1\ jlj, 3 " , mLj 

(jjLxJ! 4 _ajL3-« l IuuuslI Lo JlIc VI Ludj-o (_ « i < »n £)l (jjJ (jJuJI 1 4^<-* 

^L«l CjLuJI i ,,~ V (j JljJI 4-oLc <LojlJLa ciJLuk Jl£^ 

. ^-1 ^ »>^tl JjL*J|j ^ > ‘ s* • 11 jl^_>J| d 1 d 1 < , tl t*> a 

CjIj_j_jJG 4_Lsj_LU CjL*JLLaI(JI (j I ^^jJI ^Gjv-LJI ^ I j jJujj 

CjjJLl £)l (_J_3 i^y^SC -J Lc-L 9 l_3jV d -wj ^ U. CjLjlLL^lJ 3l_JJ>JI 

^y£>jJl J ^n]! t t ,tl U> n 3 Jl>. d_Lu dJs^Lc. C-t-UJ (j 1 ^Slx-5 djl j 

J5L>. (jpUpJLlj J-«ljVI 3lbjJI cjVjjla ^jIj 

^j_4 4 i mi i mi jSJJj i jLulU (j-4 iJT ic.I ^jLp. l£j_o±] ^ufcJuLi] ^JLU! ^L*JI 
^ Ml 4 _<jjLLo tjfjQ c 3» <>n<( J-xajUJI 4_c Ju-o))^jI GjGj 4_uLL2Jj_lII CjL_uIj jJI 
4 -^LCl>-VI CjL_u!jjJ! g-L^-lc. jjlc. I JlII miUj 

tj-& 4486 (jr JLc. 4 _<_uIj^ jj-c ^JL^U! ^IjGJI 4_*^>.lj_« jlaj (jjJij 

iSj^j_c 43j3^ 41 mi!I j^iV! J}U. SLa^JI CiVU. S^Lj o? (£l->UI 

J /^I_I flLfljJI LllVj_*_a (^.Lio ^LfljjLl <Ujs (_d^ 

0JLA Q m i T l Ljs iSj-* ^ " (< i l l y q i"iVI ‘/40 (_d^^ — > * 

^OJ «0^=J-U o-fj 4Jili Jl>. uj^df U^’ <-3_J>d,l o^ 0 ^ 

ciii (> o^Jj cd^- u>di aju. j* ajU.yi v ^ oUi 

^LJI cli-jj mi tl ajLuv.L> 3 Lj_>JI dJLj_tl/ jl3^ 4jJl%j ^jJI jljJuUI j-uGJI 
. 3lbjU 4 _JLl 1I 3j_u-£i3Jl 3jIGJI J^L>. 4 jLo^ <Sj-^ djlj^-uu ^-Lc. 
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4l&*<Sf$>£jt 

La ^ - L - u a Jl £j\i 4^>Uil ^_ju_u ^jl 

i>>" L^_jLa ciJJj £_aj ♦ SjiLJL 1 L^L>.lj_a c^Jlj 

J-JLULtl I £)!)) £JJU3^\ jJL L.UJ.} L_LlC I ^Lal 

jjG_£jlJ! (Jj) <? j . ((^j-a-lH £_Ljj! 1 a j a c. juuLJLjti 1 

Cf^ l^-a-ILtjj_a ^Lcl^j ^y&jJx 3 3L_>J1 I )>:«(J^L-LlA» 

«*itjLxVi s^.-.u aiuJij ^1 ^skji 

La J, 1 c. o j^juu^ I Cj I Jo-VI ^£LJ^ ♦ 3^-uSLI 1^ 3^_uu^il 
£j _a Jlj J_c. ^ L > ^2 Ul£i JSLtTu JuLG 

^-Lt-a t*L M a\ tSj-uLc^aJI CjIj-ulIII 

3j_l-)LlI! 4luJ^ ^ - l j j u J ' 4-Cj Lt-oTLa 4 ^Ljj SL_>J! 
LgU ‘(J-jGIu_u_I,I 4lLu^ ^-Ljjt-iJI LcjLcoj juiol ^I 
JlIc CjJuscj La ^yLc. d 3 ^_Lj $.Ll!I ^Lbej 

ch> ^cr 1 taw ^at k^>i 

(j_a Ij-aTu-u-a ^Lu_u LJjjn. ^j_a ^GJbj Lt->-a^>» Lul 

. «♦ 4-<-oj-a-Ll t 1^ 4_ULa_taJlj 4 jj. is \«tl CjIjL fuVI 
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qLuuUI jjjao9 Llp^J^ooJI 


4_l_u^_LII JSLtlu Jjuuj t L-Lljj'jjv ■ t«>j**- * La 

CjL^-l-LU (j_A j_a^e_a ( jr 3ilu LcJlIcj - ^ j«* 11 UjL^ ^Jj L^_La j 4 _j_<_u_>J I 
jJUU ^ Ju9j 40jajL>. L^jl (jlSjJU La-AM^ 4 j-Uj 4(jjuj| t3jjJlJ>Jl 
t L^-SLj LjUs cJ^-Laj 1 *> 1» ^ <1)1 J-rhU^i 

i4_Uj_C 4a5E_tis ^-A-4-uJ La JlIc C-J5L1I . (J_A_*JI 4_A_5t_tlD 4_a Ja 4 _jJ I 4al_3 

4-lII I ^-L-LaIl^ 4 | Jl& JIa ^j_A jj^ll J_*_AJ * 4-<-U Ij J-J JlIcoJ J oLLil < » < 

jjJu^ i 3 J <?♦ a 4jj) 4 jI a c, «4 4jLscIl<jjVI)) a t mj La^-uj 

4_J_JJ_U3 CjIj_uu clijL>aj La^JJ^CJ^-A (jjj_JI) (j-A-L u JI LjL_ajj 

jl tCjj) t^U j J <«o a J-la^ 4^jLaJI 4_uJLI j_?ea 4_u_aj>JI Lai I 4 _l>. jUl 

CjIjojju Cj Jl>oj 4^Lc 4j>»L lLLAj jljjaj 4 J-ua^l (Jj-J LlLuu 
LLlaJuSj La Ja jjLusI l-SIjIdI Sjjj-a t4_pJ,l LaL>. j_a JlSLful (jr 3 

^1 ^ Jill £3 Jloj * 1 >j3^ 1 3jj>j^Mj (j , ulj_4fu]| (^LLaIu La J_lC. 


4 LULu (jr £ 3jL>JI j * iii"i (n*i 3 j_a J£ OJu>a Cj1j_ujuJ1 4> JlA JIa £)l 
jl » iVi > mV IjL^aw LlTuLajI (j7 ^ Lu_a jJs jJua La Lai 41 Jl& (j7 £ j. < nHj 
^aJL*JI «—>! ^yjl <^>-^ I ^LaTlaI ijr c.jlu_ul jL^>. j-Aj 43 Jl>J! 

4 _t^_cwj 3 il 4 _> L^eTu-u V 1 J-a£. 4 _m_j^J J-A-tTu I j (_y^l JlII -«l^jJ^£j_<-u)) 

44j^I^j 43jui» CjLajJLla litj 4 jt_ll 4_u_ax»Jl L^L>JI 
(jjl_3a L^U Jl>- CjL^j-La JSG LaJu£.j 4<?1 3lTi 4 _l1a J^ JLu-uj 4 4_iC. 

4 3ja^Tn-u-A cjL^j-UI c-aL^ 4 ^>>jL>JI aL%JL1I 4jJTl>JL 1 ^ j , >^♦ 11 ^^LaIILs 

4_l>. jUil 4 jLscIujjV 1 !J_a Lafcj t 3j^>.jll 4 j ^!il_AlIl JjLLala V L^jL^ 

j_a 4_ajL 3JI CiL^ULl J-jLL^j 4jj 1_3_U t - \J Q U t | jJ La I . J_a-*JI {J ^£ 

tUjMi nil jl&>. CjIjLcuI J-<-oj^ jc-aII ^_^>»jL>J1 aL^JLII 44aJIL>J.I ^LaIJI 

4_j^_a>» 3 III 4_jL?cIL_uV 1 ^j| j^jJLi . <(4_tlc j Jt La ^.Ll C.<_pj ^jla J 3 * U 

Jl^wIj J>Uw clllj-U l—SVT CjJl _>0 L^jJ J_J 4cLjjJl^JI J^Lj J_A I Ct t m J t 
4^1 a La I !^£i ijy IL>.j t La 4_La_a>J. I 4a_j_Jl 4 3Lr>tJU Cj1j_uJL1]I ^_3j La J_lC 
LaJlIc. ,J\ 4-u-J 1 3ja>JI Jaja LaJu£.»:«^ u^j)) ^j-til 4-JT Jj^oj LlAj 

JSLua 4 Cj laL^ kTu-uV 1 ^j_A 3 ^-aTh.u.a 4j>-^_a ^jjuil J_A^IL_o 4 Cj 1^- u . tT J 1 ^ T tSa 
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JjiuJI Ijic fe-u-uJI Ci I j-Ai J I jjUJ ijpgJc^jjJI Ji m n il I 




=C &*** J9-W» 


4_LUj La Ll i ..a t 3ju>JI ^j_a Jolj (J_a^ej <LLuJ 1 C_Jloj>. I jl lLLI 

(J-SJlIj JlJI lLLUjI tl a < <n Loj (j-ul <<ol.l _a 





I ^I^Tl.uVI *■" 'j yc i jjj Lq_L^ (JgLiuJ I jl Lufe ‘ 

L^l (jjjLdlau »La.UJLa t^jL-aj^VLI 4 _xj_lLiJI 4_stia L$j| tL^jl j Jo. 4-tsfc.a 

4_jL_jJT /o-A! 3jo1 j ^JILoj LajLQ^Ij i^Lst^ ^jL-uJ^U 4jt_ulaJI 4_5e_La 



4oL>Jt CLlC.1 Ijl ^oLla Jl^o V ts>C, Lubj 1 iSj-±3 

«l_j^^JL 1 jl (JllLaU da_i^j L^jJ :jL-aIoLjj . 4_jJI 

tt-djjiJ c-jl , m-v ^ jr Lc h i«Vi a *1 mi V 4jL?cIL_4jI £>£LJj 

doj_a JL_ujJ tL^s&jLu ^j-a £)l ciJJj t L^la-*-J d_aj^UI dal U. 11 4_La ^^sallad L^jV 


4^LU d_oii^ t^jjuil J^lo (Excitee SjLlI.1) 4^UaJl t j_a 



d-jL^T li-u l£~ ^ «<^»tl i n LaJujfc^ JJuLllj tCj^l <>>♦!! JlLa 



oJlAj Neuradrenaline, 0 j <jrdlj 3jjVlj * Adrenaline SjjVl . Lo-A 
dJd3 jLscIu_oV 1 '.j 1 Ljj id_j^a_>i_t 1 4^LLail ^j_a lajo j^ou L&jjJu 
0-iJLa ^j_a Luajl Jj 4^LLaJl ^j-a JjJoJJ (jJuJl JjLa <U 3’^ <n V 

• ( w j £jiJLj 3jjVl£) dalU>H Cjlj^-5e-a <j_a 1 Jo. jjJoJlt 

4^ljaeJLt-uVl • 11 ^ 1 3 tl j_a ^\Il>.LjJ! (^Ij jJljjj 

4_jL?cIL_4j 1 dJLui^ t3juju>* 4 HSLj jl t ^j-^i-a jl t<—uSLU 




OluuUI Jjjnog I^P9J9 jjJI 


CjI Jowl Jl3t~ i .n La JlIc. ^jjSa L^Lfcjl 4 o^_l>.jIlJI CjLL5cIu_uVI jo^I £)£LIj 
Laj CjLavjJjaJialj JaULc. ^j_a 4-n.uTiSLl, I lojJaa CjL^jvj ^£Jl^oj JpLaa*. jl 
( jr JJLc t 3 j Mij I 4 -jLT(-4J CjLl^.jJjjJj^/1 j- iT uu ^jl La I j_sljJIj .4_uful 

*3jajL>JI d>Laj)i» U jJ-LflUl BJolL-oXI CjLUJI j ^IjjVI ^j_a j«u£ 4a i^_a^ 
4 j 1 a f ■ 3 Jlo»- L_3_o3Jta JlcL_uj CjLo>.jJjjJ aVI t I Jufc Ja^l 

. 4_a>- ^lU 4alatIL_u VI 


of. ^Lajia ^j-uata Lai 4_>.jjJ 1 0 **hm jt*n 4_3_Aj_a 4 joJl 4 jL*-~ r mVIj 
J aJji^ ilo^owLo- ^j_a j1L> n ^jJI 0 VI Cj j ) dJJ3 ^j-C. jojuj tL^jL^Ial JlIc 

Cj I^o-ullI I (jt t 0 j_a I ^j_a 3j_ov L£ LLlJu I p ^ ^ La JlIc. 4 4_>. I^J I 
jLgo>JI 4_oaL>*j l^-ar 3~ a LLaLtL j £)JiaJI J♦ nil pLc. 4 ^j>.^j 4- lLu JI 


^_oa LioaJ, I LbL^ (JoaJj (J^JLLaJa 4_j_^_av^H]l CjlaLaeTu-uVI (Jja>aj • ^ II 
4JLl-JIj (jL<-uaVL^ tl_Llja>. La_t3 OJiata La £_a t_ <, mLoj Jjulcjj t4_oa-aljJI 
.gjg^l J^LallJI <j_a 4_aala 4_JLv ^ L’homme et L’Environnement 


U ^i^aill >$*If 

,jI Lai—a>-1 ^^.JaLuoa 4_i£_a*»jaJI 4alatIL_uVl (jI ci.Lcu ^j_a ^j-uoJ 
(^jL^Ia ^jJI Ja^JLs t4l>.mi 4- u - u JI CjI^-lljuJI Ijj j^jjSIj ‘-^ J ' 

p^L>*l CjLlC. 1 jJ, 4_ILp. 1 al > na >^ 3j , ,,j I I CjLa3u Llc.Luo lajLfc 4 jjLu_u 
^yC. 4jj Ll<-uj <_3j^e_a I ijy ic. ^■afcTta 4 ol^ Ji_La 3 jLu_4j Jooj 3 L^_3 pj 1 4_La_3_jJI 
LjJiJ^ (1)^ 4_J jJ (^I/lSojVl) <?U Jj (jl li.l_tlu (j -4 4 1 -Aj_U_AJ i l-^ 

^lloujl j t4_As g-t-cwj ^j-o^cj ^jl ^ilalu-oJ 4aI 1 L^ajjjJ 4a^_a>»jUil gQjLaeTn-uIj 

JaV LlAj * 0 jaja 4_Lc Jjja ^jl C^SjJI j-aaj t4^>.j j Ij-3-aa I j 4aJa 

:4aajl 4-LLt-u I 

SjajoJI Jja pJ 131 CjJiata l3La * 
ajJij ^j_a 4So^_a 4_c.j_aase_a ^ > I t ^_xla-ja LaJilc CjJiaea 13La * 

4-«-u_aj C.<-L»Tl 1 p jj Juu Laja Oj-aJI ^pa^oila La Jilc t V-La CjJuta l3La * 

$4jL3aLua-aj 

La J 't C, ^ I ^paj-a ^_a Lojj^. CjJjcj IjLo * 
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jjuuJI Jjic 6 ^uluJI CiljjiuJI jjLJ (^pcp^j-JI jii nn’ ill 


V t 3 3 1J t I oj .JlLo S4_«L& JI JlC,J_S ~,\ *\ U~ < 

4jbar-~ < »V1 4 _lLj-£. 4-Cj-<-uJ 1^31U" ^Ull 3j. fl/a-It-l. I 4 J 9 LL 5 JI L^I<_>JL*-o (j7 ^ ^Jl>*j 
3 ♦ 3 tl Jj» ^p\ U 4 ji f, jjlLaj L« <_3j LxjJj *4 

4>G-l.L^«JI LrJ£j ,jjijl SbL^VL, 4JL^J1 3 ^ 43 ^-^ -3~^3 ,( o ^ 

.^jVI 3^1 Jl_j 4_jjLjJI £>£11 isiTia 

Jj ^jl_B . .,-^♦11 jL^JI L_oLul 4 jL^3jVI LqJLuj 

L«j glandes endocrines jjuLII 3^- ^ c3! 

( U-v-j i ts~\C. (Jj^l ^UajJI Jaiw (^1 t^jJI (jr 3 CjLjj-aj-^ 34 0jj»3j 

j S i 

3jL*JI jj (jrk 4 3 j-^dL*J»I CjL_uIj jJI CuJjj 

3Jl>.Ij \-&jla i jJ.1 3 ° Ijjlc j^-33 4_olitlIk tj-oVI Hypophyne 4_palitJj| 

3u jJlII j ((j-Ct-JSJl 3^) j ^ Jlc L-jJt jj i ACTH i _ r c ju 

Cortico CjI Ju^Iujj jSLujj^' 4_Ll*_4 4_uLl<^-l<^ j_o Uj4»jjJlJ 

t^jjuJl J-luOJI CjLL^c 33 cjLjjL^jSJI oJla 3 ^ kM Juj-jj tsleroides 
CjLjL^LIMJ 3g.l <>i a jlj_4J ^jJI J^Uw 3 a J-'-lPj <U t <**» 

Lj^jI cjL j jL u^-tSLI 1 <>juk I j_u 3 tCjjL>»j 3 kLj-o cjjinJI ^jL33i 

diljj 4^i^t i M a 4JLaLc 3j^ 4_L«l^ 4^LU q-a (jrUjj-Jlj 

t M^U ^Jal- L L v VI 4j9l_taJl ( j^c> 

2 ,^s"i ^\ j | ciJJ j *fit^LLaJI 3 * ^ 3 ^ v j-^" *) ^ 3lkj 

»4 4-jL^Tl(-uV' 

5 j^» STREE (dLb»2t)j9lAj2'i«»A«« 



3 * 3 tl _ij ^J| 3 j_j_Jl1)l! 4Tt5-U (jl ULt^wl CjJl^cj 

^_3Jj CjIj_jJLLu 1 i j ^ ~ mi o ^jj 3>U. 3JjJlC CjIjj 

U ,^.1 4 j i r. 3 ±Uj lju^ ^ 3^11 jijj . 4 -i^.LCl>.VIj 4j^U,| 4JLlJI 

3-*-k 3 ' ^ m t«STRESS jl 3 L- a j^I )) Ui^»I J? 

■> 



OluuUI j-uax>9 I^P9J9jjJI 


J) ' A tl 4 * * * 1_Lj Jo_j_>J I ^ > ■< A > tl ^Li.1 *7T\ ^Ull Cj I j_i_jjlH 1 I j CjV’ jJtjJI 

L$K <Jjl>JIj t3 Jljju_uJI cjLlSjIJI idJLoJlj »^tlj 4jjjlJlj 

tj_j_j_*lll jLloIjl jJbjj .^LuVIj J-*-*-l! ACTH _II j_u-^3 

<_jjL_u! Jjuu ij\ ^ J>j-AJI ‘LlA.j o! J-*-AJI A) (jl Liajt 0^*1 

CjLj ^ JlCJ 1VI JoJ * i-Mlj (J-<ULJ 4 I flf, jJI Jl_lL_uI jl t4jLp^ 

^J| 1 w U.>>j g.^yJh ^I :4_42j_Aj>JI i3Lp*JI i_j j-L<_uI <jl£Ljjl*jj i^LUsjV! 

.((cjLfcjVLjl Lr i_xSjJI Ja^I Jj J-UJ <j! Jj^J.1 4_£oJj_c 

c j_a JuJlc 4lc j_Aj t jL^>-Vlj jojlll L^jIc ^_iiej 4 _jJL>JI ^jL-ojVl 3Lp- 
^_^jl (jLtojjVl UUoj tBLoJI IjJoo-. 1 q • >*•% J JlS ^jlolj-aVI 

JlS cujjj>- I (_pit cj L_u I j jJ I t Ljj_L} <Uui Cr ZiL ^jlj £j\ j_p>JI 

jL^>.VI j! <^»ll j^jlll l j-c cjVL>. c.lj>o jj t^jl j. l >JI (jr l£. CjJj 

Jjl 3 4_JT ^j_c j J £Jl jj t n A~ ^ g K *aV 4 -lLc ciJJl CjL_4jI£L*_jI C miJ t^ALtf-JI 
CjLc.. j_uaj_*a ^jLtTu-j Jl_jj_<_uJL jHc j_4Jj_<a . 4Hjt_t-oj ^jL_ujVl ^ylc. j3jlJI 
CjJloo «(jIojJ,l J jL^>.Vlj ^OoJ. 1 )) jlj. 4" < ilL Sj-ljuJI 3j-lO m I 4.U.JI ^jlolj-o! 

^JJ t ^in j-t-£ cl) (J^ ‘ ^>9 (>^ (jLu-oJj l)ULc 

cjl^JS / a L>» At,! ^llo! <jjjJI 4 j^Laj J 

l-uj-o! t4_jla c_jjJo_uo Ij tfiJojuAo j-iujlj 4 j 1 <<or, I Cjjojjj u * < isif.j jIj cj* 

*/65^_u_u_oj ^1 jJI lJ y^ c_JoJI CjI jLt£. C (S.1^21 jj Jl£j . CjLoj 4j_lLs 4-4jLj 

^jlojl jju JLIj Rhumatisme ^^Ij-cl cjVLv ^ 

c-JaJI cill jJj tc-jl <^>r.>U jL>J! jJjlJIj tPsychostres ^^li-JI 

<■ A */1! Jo-Jj-Il 3jjj— uo ^^1 IjlA 4_jo»jJjjjJI BjjiJI J <-^>c' ^ ^ dtJjioJ! 

J-<fcljioJI ^J-UJ JlJ d<jjL>. C—Jo jJJJ^ 4 1 MJ J^LUI ^ jr Lc. j_x£jjJlj 4 J ( tl^Jlj 
2 H^LjJI jj ^yJ! c^Jl^j 4Phenomenes Psychosomaliques 4 jJu_oj>JI a j ,,. A; t! 
4»l Jljj < m tlj \ ts*t* tl : cJ^-° 4j mi A Jl CjLojVI ij \j 4_4j1_3JI 4_3jjjJI 

4_jLloVIj '[£j A A 11 Jj_<^jJ| ^U-jlj J-t-oLAjI ^VT lh° 4 j^L-4JIj 

cjAjj-&L!oJ! cj^jLa (j \j JojIjJI jjfc La * 4 _uLj Disque ^jIoIj-AjVL 

^LJI J All 4j1c 4jU.VI JjLt_u_4j La I jjt> i MAA LuSL^j i_A_xSj 

jj-olj_dl) ^j_jj LajjJ I j «jl_^_>-VI)) ^jLfcjVlj cj? j>-^4i->J I ^ < «< /r / tl 1 > t-> 11 p < a! a /\ 


.(Jj^UI 





(jf ^ ] iSjjJiJJ! 0 jut (j^-iVl~nj immincte naturelle 

l1)L_Llj^-_lJ! ^yja <LLljlx j-ijlJLa '; j-C-i ^>JI t n^Jl 
J_«_*_! j />i~j njjLjJ! Lj}LA. j» jl^ 3 (j-iJI S-oLiJiJ! 

t _ r 5 (Ji-ju fil^t_i_ajV! 0jUt jjLl 1 4If. t4"r*- t nil 

jjjLSLj j»Lolj [jii^ i>i »tl jLjjlj J-i^sLiil 4 j Mit*. I 

3_}l_ > *■ 3jl_4 jJ^JI ^ I i 4—4 L alJ 1 d) I—lJ I 

SjUI jjls 11 jjLjuVI ^lj-o I ila .. 

3jJj-o S^oLjJ! SjUJ Anticorps (_£? 3jl <A U 
lil Lol ijjjLjJI <c.l_jo ,jjs .Antigene ' «>«tl 

^ c.li-,- 3^UI j-ljJU 

4 l imfl 4_uiaU I ‘ ‘ ■ - ‘J " '^ '3 sl <>.t 1 SjLU 

(j^ilj^.1 (jJji Ijlu Lit l yjsj idiLiLgliV! 

. 3jj_iU S^oLjJ! 3jUI jjls z\j iViniVL jA-Ij fd 

CjJz>d j»j_uLo_jjJI (jialjjsl jjl . i—sjLstill dUl^l JlSJj 

jlj^l t 3r I <A"j i. ij->. i4jjji!l 4j i m 3 ill JuLojVl jul 
i^jja j3LLj^ i<LoLjiJI « ' »3<tl jdjjs)) SjLa 
jujjl_Lc. i3j_iiLiji di^L iA « tlj ij_gj 3 311 



qLuuUI j t uox>9 Llp^J^ooJI 


(jl j_& Liu (JaJi£ 4 jJu_uj>- 43jL^oI £jl aH 

Jjl-AjVl^ 14_J LSJ1 yC. 4-LJuLlH 4_u_u_3JJI CjVUJI jj_AJlLI 4_JJLJ_lL 4_3t_UJ 

* J-usljlU 

yA £3-9 t— ulc^I Luaj^_A <jJ: <((jj2jJ^» j|j) < <i 4 j^jJ1 

ysyz ^Lj t—jl a ^_lc 4_j 1 (j-A_u t4_Lc c 3 mi^U ^JlIj (jr 3 JJLiJI 

t "< 1 3 s\ ,>. H 1 ^ < > -.. 44_oaj_a^ 3_>U* 4_u_u_3j C1 jLiIj_us yz ^jLaj 4_£LJ i^y^LC. 

£)l» :}LjL9 ^jLuj 4 < nj^j 41 Af. aLjI ijr 3 4 ^Jl$H^uj 

^j_a <jV tciUi yz < m i^T) ^j-uLojjJI 

BjuJuio L^jlj VI £_AJ I ^ < ««3 i £_A l_ 4 j|j l_C.I^_Lt3 ^luju (j_uLiJI yA 4_LaJI 

£_3_J_£ 4 313 4 U =r t ^ J) ^ Ilj L-3-CUA3il^ p I tl ^ As 1 |An 1 4_U_U L_U_>J I 

( j.u_lJj 4_j_<_u_ 3_L1 I ^jj^-tTuJI £y. 4^>ol_<il (^pal^-A V 4 1^ mi 4-<-uJj-b 

44-jj-tJa. jlJ' (jIsIj-aVI (>_j J <<o 3 11 1 '( ♦ i nj Vj» :<Jj_3j »«(^j) «^ttl JL>JI 

1 a\I U s \3 44_LvI JlIa 4-Iaj|jJLa 3jL>*3 c_3]Jj (jL-ujVL^ / 4 j ,.. 3 / fl CjLcI^-x^IIj 
(j-c L^-3^1 y La j_a 1 ^ J£j 4 jj Ju-^aJI 4j?e_jjJI CjJl^o 4 3 Jlv. 3JI oJJb yz 

p-sr <>w~ 3I t3juJLl 4^».jJ9 CjJl>j jL^j-oiilll yy>^ tjJu-aJI y& 3_}L>. ^VT 
‘"- Ltl y_s < umIIj c_xj?cj IjJ % «^lj j! ' 4 t^jUII ^La-aVI 

LajLU ^j3j 3 ^pil 4_u_aAlII J£LAU Jjv J^.1 ( j- 4 ^-oxAlII J-lL^tJIj mi-^JI 


L_-4_j_i_IaJI Biologie de Taverns J i 3" m< 1,1 Lj^.jJj_j_))) <_jLh^ ^ 

t jL^-VIj j^jlll (yz oVU- CjoZ Cjlxjlgj LaJlIc ^jlj^aJI Bonnevilles: 

1 ^<>»j LaJ_L c LgjLol (^jJI 4 _^&_ljj cil!3j 43 Jl*II CjL>.j_3j lj_lllaI 

4 4_*_aL>JI 4-A-Lt^ ^ajj4> LaJllCJ t4^j^>JI L$J ^_uj V 

C-t-Ju Llcv » : JL3^ 4 4_!L>. y i^L>. JjVl ^ Cj Ij Lu-uJ I yjz 4_bjil ts> 

LajISL^ «CjI jJLj t Lulc LlaLaI jj^3j LaIj-j LlAj t(jlj^L3JI Luj^iaj 

i4_J_AJ_jJI 3 Lj_>JI L-t-SC-LsOJ iJ_A4tilj 4^^>JI 4 j^j>JI yC Jl>J|j t ^U.jJI 

jJlj>JIj £_a p $ <>>♦ < 3jLtfuJ tyu L<JI J^Lajj (CjIjLluJI ^-oe.i.3 j 

yA L^K C-ul^ L 44 J 44_A_jitSLII ^j|^-tToJI y£ ^-Lt.uJI 4 J_lC ^j-oL<il ^jLjLuJ ^jljJLH 
t_ « j 1 iMj 4 <La^>O^JJ (jJlU ^jLjijVI ‘ > <j (j-slj-oVI l_iLxjjjI 

^ a 111 j La j! ^ 3 II J-auail J)jj t4j^j^.jlJI CjLjLjcILjjVI ^j- 4 I J^JJlC. 
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iJjboLojoJI (j2>l jjO Ig isLfejUlg ^ ^...n’.ll i ihll 


jf stress JUjVU 

3Ll>JI 4(jl^jLtUjVl L«J 

(j-SU . 4 _^jLIlLo CjLlUjlJIj tSjL^lj 4 j^_l>JI 4-uL u ^- t SL!' Cj^LcL allIj 

ttiiljjVlj JJ-t-tTui 1J ^-L>JI fiCuLjU^ ^jLujVI 

L^JLjLSj Laj 4 jJ mi^JI L^Isja-usj tdLpJl CjI I \ U~ a 4_£_iL?e_43j 

UJ£ (jL-ujV! jjl ^ ♦ j i Uj . 4 JJ_>. ^j-4J 4^1 £Tl>.|j 4_L<i_C ^^c_j 4_laCjVLjuLiI 
Cj_}lj 1 4 j ^ t3l— LJ> JI JsDjJljIs 3jL>Jlj CJ Ij-LUlJI I 4^L>. 

(jV t4 3j3*>Jl (^jJI 1 JljL-uJI j-ujlLII 4_c_} 4 jVL*_3jI 

^ CjLjj^s<j-« cAi^ 3^! cA! l£Ap 

<- 1 ini j_A JljJl _ti jL^.1 3lUj CL<-j > o 1 (>>jj »1 SjIjI ^1 

. (jL-ujVl L^-Lo ^Lju 3 JlJ JlC. 

\ C. 3JlcL_JsI 3j-jjuJLl 4 -lLlJI (j-° 1 ^ (jI ^1 jji mi ) LlAj 

• jus jjjUJIj jL^>.VI cj!jl>.I 

. 4_u_uj^_uii \^ 4-jjTi^LiJI CjLL-aV I * 

. 4Jjj1s oljlAi 3jlj^tll jl 3 ^jj-jJLI * 

^j-^1 i n'vVlj f 1 «>>j «>>flj tCjjlL-uLuaJil ^L^jLsc-c * 

. ( j_c 4_uklj£L!Lj 

. 1 n^ y* j-taiAii ji 3Lpj|j lLsjJLus * 

♦ jcJI . ... ^_L5e_(iaJI t^LxjJI 4j-^3JI 4 4-l3-IoL*JI CjLaJu-saJI * 

{ jjzz — u 2> Mil 4 ( J^^£LJ1 j jiLtxJI 4 _usL>.j «;! JuLII 4_lCjj * 

^LlII Cjl^aeJi, qj& Iju^-c L3jv. c a \lalu 4J^3 j 4 

Lj_t-oL-iaIo^l 4 t < <n ^(STRESS^^L^VI^^LajVI » 

Jijj 4 JJJJ 3j^Lw 4 JL^jv. {j-a 4j^Ij ^-Lu q _a II jLi^jVIj jJjjIlII 1^-431 

Jijj L^_jV Jj 4 4-aL_u L^jV V 44jJlcVI 4?L>o jjJl>o t-jLlSLII 

J 4^5^11!J 43^]^ 401^111 JjLa ^ 4^1.3Uj)fIJ? 

(^yLxljJ! jJjUjl 4j_t^J 1 ^^Jj 4^J_Ajjlj 4^J^J )^\ 

cAi l£AP Lj- 43 4_j^_us ^.LLa^.1 4 ^l3jL4_4i]1 4 s 11*1 

er-ic• J-j-^ j cr-s till^ iy* L« 

- 



ijluuUI Jjjnog LtpgJgaaJI 


1 aj \ c. (^1 q tlj l />.♦!! LcvLocj La Jiic 4 j JlC VI (j_a gJjjVI oJu!t> JjLa 
(_£jJL>J 1 JjLli La J_Lc. J L < (^j.uju Jl>- ^JL.) Lai . jajltii I ^L ,. (jdLj^-a ^jjSa 
(_j_3 1 —LlSLIj 4d^_jJLaaJI l_Laj>-a-A> (j^. (_yL-ta-> Lai icecream 4_ti^jJlj 

(J^l ^_Lc (jJ_L_U2J ^^jI (jjj^ilj (jj^_u£j ♦ (J-iSLt-uJlj ^jcIuj 4JLuL>J I 

oLjjJUl (j_a (j-U-uL^ (jl jl tc-oiaiJla jl (jj^>JL (j^jLoaj LaJtic CjLjjJL>JI 
. a I J5j-<-a]l jl U«Vt ^L^jL 4_Lu 2^ tj_a cJuLaJj 4_*Jjafc£L11 
cjjJLj (^_Aj_j_ulj jo>. IjSLaj t^ULkJI jaL-uJI jL^VI j_a Ijla 

^LUI 4aavlj_a LL>. Laic <jl . Lai Ja? ^ (jLfcjVI lajS^j LLjL>. 

^ jJI ^aljuLlI ciJ j-LliJ I 4_*_>.lj_a 4 _i^L>. j 4 L^_i_>.j_a-i ^Ioju ^Ull 4a^_jat_uaJI 

(jV 1 1 JlJ I ^IjoL (j-tlaj ^Ltaj (J-u-Lala IJuj (jl Ijla Vj . LaLp* 

(^JiJj j I tjajlJI (j a <^Vm (jLaj_>Jlj .(jLaj»>J| (j a <^Vn (_yj! JjLI (j-A-LZllI ^p^rta 
j_5c_j ^jj—LlI t4_u_uoJI CibLJI j_A tcajJLLaJLl Laal t4_JI 

t4_ul jJlJI ^'IL-vi (Jjloj 4<L<_aAll (jLajVl ^a-aja (_£l (((^pljJI ^q-ajuil)) 
tAlcoolisme 4_jJj_iJ1j ttabagisme (j^aLjoUL^ CjIjLjlJI ^ •; (j_a .j^ly.tl j 
eaLUJI cJ^^I 4 jJl£V| a^lJlj 4 ^IjlJI ^1 JJ.Ij f ULJt 
:4_aVI SjulLIII ^L- I jLa-lcl jL^>-VI jl jajUll 3 jl». 1^1** i j t c. 

.«4aL^J1 j Jj ^UjVIj jL^VI <^1 (_£jja ^pJI 4_ul JulII alU-^Vl)) 

4*m a < (jS!_aa La JjLa (_^ lLI^VI (j-C. ^ILa LcjjHi <-1 U-^VI 4 >JlA ja^lj 

i ^ i"i aLj > ii"j (^a-aVI ^cLlII < nil 4_odL>.j <(4^j < nil 4^LLaJla» 
^jj_4jjJI »—»**« *V1 IjuA (jl dt- c tJ . (^-a^ VI) (^ II ^5Lt-aJ I (j_a ^^_<_j| 

^jJI (^^ i nil 4o-a^ jJaja il 4(jJuJI (^yl^. 4_u_ul^j 4_dj_Lc J^La ^1 

Ja 4t (J^ mi i (jUj^aVl jlj-^J 4 K Mill ^c^a La-d m<j 

c-t-L-^e-Tt-t-ij-j La^j 4 4j%aLa ^a-<-u_>JI (J-a^Ta ^.Lvl jJI L-a-atJI (j_a ^Jl 4 ?jjJa 
t—JLaJI (3~A>a j-jjaJlj j-jjaJLa t-jLuaa 4al^ (jljjL»JI (j_a ^j-til Ijl^J (jJoJI 
i_<juj 4 JoJudail SjLjj l.4>^Tl<-oj La-^ 4_a_j^J lII (j-\jIj-tTuiI (jI ^j 4(j-u 1^-tTuJIj 

.c-Jill 

(jjLxXI (_^ (jl <? 1 L7^i ^^-4->-i-ll clJjL^ul (jl (_Jj i t mi> ,<! l lj_A ( - )-ta-l 

i tf, a. xs~> 4_l£' I Job (j^. ^T<-aj '^, a '-^ A >_\I ^ U.,I 4-t-tTa 4^jj^ 4 lLLj 4^-aLiaLa 

CjLoLAJlJI Lai 4 (_^ jL^jl (_J.II (Jj 1 lSJ^ I ^LhJ-* Lt^I JaLLotalj 
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iJjboLojoJI (j2>l jjOI g isLfejUlg ^jJuulQjJI i ihll 


/.35 / a j /AS ^L(-ol 3j>^».j_a lipides 

frc. gM3)M <>a JL> M£» <> */32 t 2ulHt UdU^I «ya /25 

4<LLuJ1 4_jjL_lJI CjjjjJI ^ I Jiieja-u I j t <<ofl 3 JlJj JjLj 

^_>J 4 i t hU-U-jj A <>» j .fl La Ju>. 1 _$_Lc 4_l^LjuL_uVIj gtj-g^>JI 

//.25-20 ^g_>J ^j-a 4 _j1jL 3 J-Aj ^J-Ajjl c j-a tU3*4 */l0 4-t^ Jj?cjlI1 

/3 <j_a ^I ^JLc. J V L^cIjjI cJLSgjj j_aVLs cJl a . »V1 Lai 
.^j-AJlII (j- 0 /20 1 g^j<?4 Oj) gi I titlj gl m < «L (jjQ 

t^ojJI J_al£LJI t_*_jJL>JI JjLlS ^ J! JlcVI 3_a 3^ Lufc 3_aj 

• i <1 <s \♦ 11 ^_g (jij^SLcuj jJ 3 ^LiSLU 4_u_ u-L!Li /». 1 .^<^tl ^_g t_t_i_L>iJI 39 Log 

^jJI (jLj^>. gLtajJ ^ 1^U*4 4^LusVLl£ 4_jJg_3tSLJ1 CjLj^AII Lai 
J_J Lg_£ i^^aLU^ 4.4^3 LLg gl JulII ^j_a ClLu-aLu^JI ^yujuUU L^jL^ 4 <LjC.jVI 
4jjJl>JI CjI rtMiVsl,! ^j-aj 4_u_aJ (jl ts> 3 1J ^Lulo 

Qj!jT(Jl ^jLg-uaJ 1 j < tiL-ul £)ljjLa MgJIj tC (jcaLLL3 ^j_a 4Ag_JI 

I Juk ^)_a ^gjfc^Mg . ^t£Ll I g. Lt-aTo-1 t- « I < <i 1 Juia2J Lg-A^L^g 4 Jg_3JI ^JlI ^ < " <r> t\ | 

3jLjj <LjJgjt£LJI CjLgg-cuIJ jjJ ^-clsjl JlS lg_».j_a ^gJL*JI ^jl cdtjg 
CjjJlj*. ^jJI 4_JLc. 4 ini 45 Jij JlC.L4.uJ ^jJI 45jjV! ^jj-aj-A 

. ^jiAIll jj^ lllj [j (jy^ jj-AJI (3 j-*j Lq£ 4 4-uIjJjlIIj lacolere < 

^ acide ascorbique: C jjj c j_c. Ijj>*j_a l_jL 3JJI t ^ ^.< jJaj 

(jjl^IlJ! ^ I r. J^l 3 ->.JI Jji i n J3LHI iLr iM£Jj\ 3jLcI 

c-jLt^JLl t^j i nflrtl JuIojjj 4<Uc:l^jJI 3jJ l 3JI BjLjjj 4^.0^111 

31 Uj ^g_<_u_>JI 3^ 4(j^_aLu^ 3- 0 3j_o^ 4 -lo^ j_3_jj jl 

(jjLdl JuIj (JLlB 4_jI Lg^ 4^jjjJI J-al^C 4_^>.Ij_a ^j^aLLulII \jJt [jj^L 
CjjJj 3^ 0*^1 ^ ^ I Cj j-a^rh 3 ^ (3A3 O" 4 ^ 4 JL^jJ1 

alj-L^ ^lj (J-^J 4_j_jLUj_4ai]l LMisJI Jj 3 jJl3JI 4J 31 Lg^ 4gl jjkJI 

. 4_j^jj_aVI SjutlU CjLjVjJI < all ^ 3li Cjj^cjJI j^-a 

Jl ^J .glji_iJI 3-£>-^ U~^ 4JjLlj i^JJu ^ ‘4jtIUj V ^g-au->JI Lgjj 

(jJLIj 4_La Cl La I5 JjLlj La ciJ^I ^ 1 mi I jJjjJIII CiVLv (J^ 1 *} ^ <^3" 
1 ^Jjj 4 jL-^x3jj . L_a^j 4_La ^lj_c 2- I J-^Llj La 4jLua^JL! (jJuJI ^j_jjI 

4_jLlj>»Ij (j-c. ( j_u_cL3_jJLi j ♦ mij JssLL^tj^lj J^LLj^jVI ^1 
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ijluuUI Jjjnog I^P 9 J 9 jjJI 


4(jJ^jj_uVl (j\ .JjLfcjVlj jJjlJI 4i (■- 1 1 1 »ij lx-4 

OP-^LJl j,j mij^ .jjjHJ! jLjjJj i^j-uallLb 4 -lIc.L b Jt*> r* L^K i4jjl_iJI ^LJLlj 
Cujjj t^j-ujjjLajilj M 14 < ».tl dujj t ^yb) 4 _l^_a! ^1 

djLjjj 4_t_<-u_L>JI 4_bLLaJl 3 _}Ljj ^yb J_aL*JI E (j-uol a j b 4 _j_$_&I j (t*l 4 < «fl 

£)J liJJl < jr _UL! Jul_ijj tL-uiaJLlIj 3ju». (j-« eJuiiejj 

t ^. U 11 j_a|jV ^-Ua-iwLb tcJjJiJj i* \ • « (-Ji-uiitJ CjJjI 

^j^UI I lL>j, miU LLlaG tiLIi ^_yb llUjjula tciJJLvl^ ^_yb ^jJI 

^J^JI ojb^J 

4j^_L!I^ tc-JLSJI Q^^uCi <-La_jj (jy \ c. (jjG^ILc ^jJI (jj^-cso L*_t I Q^Io^LjJI 

sLpJI 3j- ujj ijr a^Lc^/! J^L-^jVLj j ^jlSiIIj ^Lc <l>.<LuJLSJI 

{£j ^ A 11 j ^ AUl *\\ j|_^>.VI jjJ 1 ^ - 4 <^tl 4 JjJlL!j i^Lj-aLuJJ 

^JL*JI ^3 ^ tit) 4U1 ->J'j <>>!! ^IGjjI ^ 

JjV ((^L^jVI = jL^>.VI)) ^1U ,-^> a ^|jt~fclu_ul {jjs (JjI (4_j1j jj-ujLa) ^jLjSJl 
CjLjjJU c tut 1 Jjt£j tCiL-aiill j_j_^j>J c iim p jjLill 4 _jJT 
Jl-Lc. JJlJlJI CjI^j-<La c-j'j U <>>' 4_^5e_j_jj e_jLu^cVl (_> 1 > »n 4_uldJI 

4( jVl 2UU* ^ US’ Gjl^JIJ 2lljLo 2U 2UU* <>) JLu^Vi 

• Ji^IjSlI ^j£Ajl ,c^U! £>i]!j 

^Ijutilj p jjLiilj ^UjJ! 4^^Lc Jjfc 

(^jUiJ IjluLs ^>e-L^\ L^j y^> ^ Jr bj ^JlA JlLc cL«jJl>J1 c-JaJI 

i t (( 4_J_Lc ^- T ( J» Q 6J&-LA 4jLl 4J (j1 CjIjI Ju^l L-bjJU (j I 

Stress: 3jjiit! VI ^juh /c-Alj i4jL^£.I 4 jJl^jj i4jVL*_ajlj 

^^yb JJ->- i J-^olJ^til ^1 Ju-aJL ^L T u G -c JaljJI ^LfcjVI (j-u 1 < m'v! * 

3jl jj >* ^_yb ^j-ol < « i ^ jj (^j-SJ! 

(jjjLJ ^ ^ I H ->.1 1 ( j-£a-GJj| j! i *C r" er^ * 

Id || i/'ill n i_^jjtj La IjL&j , ctijjLjJaJI il)La-jgM (JjloJI Jlj 3 J_iL * 

. cLl^. 4jtlaj “liujj Ciil£ La (jLaujVI (Jj«-aJ i- mv 
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iJjboLojoJI (j2>l jjOI g isLftjUIg t^AowaJI—^ jJuulQjJI i ihll 


(JalJuialLlI) »U# «>> ^Lajjlj iL-JLil! CjLsj JuI^j * 

.J^ju 4-iJ_c 4 jJul a I j| CjLu^Jloj * 

4^J t)~ 1 <ll J^LAjVI J-Ccx-A Jl> 3 <( ^3-jJ)) t^£ |j 

CjI^_j_jJlj j_1_Lj I ^ 3L1 ♦ tl j-LUl 3j_JLt-£aJ! CjI^-ljjuJ I 4jI 

.^_tajj>JI 4ii^fcJba 

CjLLl^VCj 1 Jljj, ~ < ojSLujjSJ 1» 4 _ui£Lj 3jLc. JjLajVI (J-uLojj 
I Lai * ^jJI Juxjj <_pJI «(Jt^L 0 j.}Ijj-l!Ij 4(jrUL 
CjI ^-4-ii.C Cxxlsj-c. O-o- 4_iik]l (j_a 4 L 5 JV ^JLc Jui^ 

(CjLI lj_4_>J! ^yjg. 3j) < . 1 ^J 4^1 jLc]^ 4L-4J JUUJ 4CijjljL4J 4 ^JIl9 4_uJll3 

4_j^ (>JL 4 1 < m i ^ <>nl 4 La juuj 3 jlaLUlI u -£a ^ t ^ 

4_c.j_<aj>J,I Lai 4^35 < L> , "J * ^jtJL 4?jjlj^lJlj 4X70 1 L ' --j~ *p C_<_*_3 jjI Ju3 

^M^I (j- 4 (3rJ-^J ^-Lt-S diLLfu CjLlI^ t — < -^- 5 44 _jjLlI1 

■ U. . & A 4(jl^_jVlj *jjl$JL L-uL<-4i^») ^jj $LI ^j^jI 4^-u-Llt CxjISL^ 4^j>U.jJI 
dliL<-4i_4a» ^_Ll£ ^JlaLI 4_jjLJI 4 ljllI ((CjLLlaV^LuISLII » 

oj-iVI (j?-£ ^LLjj^I j < < t>\ ♦ tlj 3 jL>JI 3jLVI « jl>J,I 

. i > 1 ->■,>%II ^£s l_b ( (cr IjLi 4-^.c» ^Jl_l£ ^jlaLI 4 4IJL1I 4-L.UI 4^/LL 

4 t jljju»JI jl 3j) < titfl! JufcLi^a ^Lii]| j-cLi-o 

4_»_jIjJI 4-Ll.UI <<CjLu-oVj£LuI£JI » ^-33jI { 34 

Lc^Ja ^j->~j-u3 j_lLq ^LLta j-Aj «(jlL ijM ill ^L^» ^_y=>^c. 

Lclijjl <<CjI_Lj_cV)) jlj_bl j_iujl Jl 3^ Lft^jILa ^jlS" l_4^J 4 4juV^ miJ (j-Aj 

4 1 ^~ j ^ ,j_j (j-c. j L II t 'q\j <ss\ cuALLlII ^LLfciuuVI (jl_b : jL-s^lowLj . I^_j_i^ 
4JjLa_4 i^j^l <_jjUo cjj! .<uKi! 3^^ ^Jlc uLLitll 3jLI q .i^♦" 

d<- 4 J tJT 3 JI t_jjLjeIt]| ^jLu 4 _t^L>.j 4 Lull ,^."4 j 

clt- LV 4 3^ j Li -%• 4 -lLu (jH-cLJI {j-A CjLJj Cr^ 

. 4_u I I 4_u_uJI ^-ljJu-U 4uSU&\ 4_iLtIu_uVl 
4 4 _j_)JlU ((^LAjV!)) ^JLc. 4 T cvjJg_uJ! 3jj!tJI Cjlj-se-La ^c-Al (j-*J 
Lr ±j£^\ 4-u-lJ 1 (jI : LajL3-c 4 3j3^. ^_ r ic 4_jJI cJL-ojj Laj 

^1 ?. \ *i is>\\ jjlslII jljIjJ! ‘ L j r<tl ^ 4 LLuiu 03 ^ 

Rene Dubois ^JL*JI Jj 3 j 4 ( j 3 dL* 3 L 4 ^j ^fj V « JUjlI^VL ^^JLd) 
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(jUiuUI jjjaog UpjJjxJI 


Ol» L’homme et 1‘ adaptation < ^ j<~ tlj ^LcujVI :4 jL£ 
^ ^ j_j i-iLIj l£j-£ I < njj 

_}L£Lj J< mi i t4_j_u Juia-a ^Ltujl (_Jr9j_4j lLH£!Il>*VI ^jl .^JlIIj 

4_4J JjJajj <^^Lj »1 o is~t tl JJljlII ^Uaj LiSLuLqjjjI 

jjJlJ! ^ 1 t^s < Llh-u t <—3^-t.u.j ^)l ^5 <L^j ^)l ^>LUVI ^JLc. >.~ 1 >.<■> 

^ of, JjJsa_j ^ g ~ nil ( jr iJI 4 - j u v jJj-jj j < 7 T I 0 m clLIjJ £)! tg-1 o (^ill 

.«*L^Vl 


2>l® J?» 

(JjjJa jL>. JjLkjV (jisjjjj tiiUl^irsJI jjl» :Hanz celly ^JL*JI Jj-Sj 
COuM ..^ ..wW I M ljJ^VI Cy ^U3 ,431 ,,„■« 0^ U 
iiJjtJ UJ^ J-*-^ (j-ulill (jl 4JLuL>. lIiLjiIjjJI 

CjLjI J_J_>. (^JlJ Cj Jl_>o J_fciJI Jj-ij 
£_LaJiij JI t4_u^iaJI 3jjjJI Jlj^. 1j_a t_j^_La_t^j ^LcolII 
J AU>tl 4 j>.L». £j\U! V 03 ,£l3=jVI cr^J •• ♦ LuL$j 

4_JjJ-l! c^LLaJJIj 4 jj_lU L}UJ! (Jjj&j i (jr c,.u-yJ\ j^L>JI c <i* tJL>.jJI 

. Sprematozoides 

^j^L cjLx^iJI oT:03J^}Cillu]| 

C—_> 1 i/VvV' ^£j£u-uA ^ 1 Cjljl^pJI t w\J J-tfuJI 

(Jj« < »i ^L^ojVLs tl^Lfcjl JjaVI cjLcU^JI (jjJ ^IjIuoj- 4 Jjal L$j jJ 
jJa-tiaj Cj^LcLaHll 1 *a\jua^ L*j! J ^jfi i m a q isiTn (^JlIIj : ^JiliJsl 

4 i < ii < tLj dt —lj jJjloJI Jj 

LIoj) ^ \ a LdsLoitjlj((^JsaSLII)) LgJfcXrfaj t. < «> »n <-iU!i CjIj' 

Lu oi jlSJ. laFertilite sexuelle ^al^Jl ^ 

i_La_Ljj_4 /p tl jjJlII ^LLb_ij ^ . ,^.♦ II jL^>J| 3jLjj 4-t-u-uj 

4JLlJI ^-jl < <r>U j-ujuJI jLiTlcLj 4_uJ lj CjLj'^ U «>>Ij 

^yil t^jJuJI ^ 42LtaJ| JijlJ_A £ja Qjj^Ia c <-a -, a CjI jUt . 

^pjusjuQ (js>* jf S^jl^-v. CjLjjlj^d (3 lifcJ J-5 Ijufcj t^j_AjJI ^J- l l^j (j ^ 


62 





iJjboLojoJI (j2>l jjOI g isLfejUlg u mo'ilI uxhJI 


.Diabete 

La Lfcj-uj 4_u*.jJg_uJI 4JLaJL-o 1 >*>^4 jJ :^jl 

uLLjJ^I JuUJ ^<7~ ijr ^ 1J I'( ( t>4 43 jL>J IJ J- LU lJ I J-A t rtjCttl (j_A 

^JLgIjlII CjLfl-tauSLo j)l . a *>- /^tl t4-luJI ^_ujuJI J^_ujJI 

(j_a La j_a 4 a f.Lu-aj 44>ui>d tSLpJl j- ^ - uu JI j3l ( jr 3 jLtSLII 

j)l J MiU <j_A 4 j1 q m 3ill ^alcj JJljlII ^lc 

j-uj (j! jji t4_t^ 3 Jl>J! 4 i < m i jl ' (Jjula <j_A ^jLojj 

1 U ^ j_A J_J_5e_aLjJLj Lbj « j)K < till ^jj ^ ( ri^JI »L l 4- 1 ^ 4_dl_A CjIj-uju 
(Jjllos Clt-uu UjJ t4 _i£.LaTl>.VI j 4 -l>»jJ4_j-^JL*J1 CjVL>JLI j-ujuJI 
till j ^♦.a (j-o-jij . Milt I (j II <**- it ( jr >-jJ^_uJlj ^Lum&I jlji 3~ I mV L dSjJl 

tiJJLafc)) tjlj :j^Ju Holmz jjIi^jJLa 4 4 _j 3 c_jjj 2 .j_a j_lC j_aI till* (jf 

^jJu-L.t-3 (jl (jLujyi ^jWt i nj V» Celly: (Jj) 3j^ ^j-a !^_«_u I a Lulu I 

4-jLar "1 i mV! CjLjJLa-C 4Jljl u! * «d9jil JjId JjL&jV! £)_a L« <L».jJl! 3LLla 
i j_a_ 1J! tiJJj l_4J j-utsu <J£ <Utjl LkLuua JjlaJI Jjj 4_t^_L>.jUJI 

3Lu>JI 4lJ Jj (ULuifti 3 Ll^-U Ljjj-ud j- uJ l L II j)l .^_ua_Lllj tjjlalLlIj 

^_aj J’adaptation, c’estla vie 3Lu>JI jjk 

LaJl_(_CJ . l_LjLu>. UJjJLul (j-A (JjUU LaJlU^ t4_jl^. SjJloII ijJUN. 4 -aT^ tiJJj 
4 ^jl>. (j^SLs LaJu^j t (j-uLJIj 4 JSLaVIj *aLj-u<VIj Lul^jLc 

j_A jLJjU>Jl U-t^jiuutjj tjLl^Vl (j_A JuJL>JI ^- ItT u LaJlIcJ V J-S-U 

«(j ^I tcJi_xSuj LuLj tCjLo^Ltil 

(J-^ (1)1 ‘ 4_jL^_j V La (jA-Jj-A-J 1 f < mI* 4 icdJi (JSLI lLULlA 
p 1 ii^JI CjLJT (jy Lu 4 llaJ 1 4 ( JT jL^j Jij J£j 44 j^j^.jj 4_jL?cIu_uI 

j)LujVl (_y_a_LJ 41 . L^Ioe_tjuf Le-uolj IjUjia^oT^llluSAlSii 

J_a^>o LaJu£.j 4j_uJLJI (_yic- 3ijJL3t-a 3jjJs l!i Lj^jJgaj Lul^ Lajl^ La^ 

«(jL^>»VI) JjUJI 4j?e-uJjl 4 4_j I 4 ] V 1_4J 4jj 

4 j \ c, AjuiaJI aLaJJ (Jjl ^mii La j-Aj ^ ■.. A #tt jL^jVIj JjjfcjJI 

^LU! 
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Lj_£ 4_j I ^Ic. -jj j <1 , ,. A > tlj £j^Jl>. jJJ_*jJI £-t±St-S 

J>j. MlJJ 0 jUj CjLjI^C ^j-o ^ j*J-£J L«J J-HaJI <-LUji£ 
jjjfcJj tiili ^ i ^IlSLLs 3.5^ (J-s^tJ L«Ju£. 

uLs^ c>aj tiiljlj-UI jLitjl 3 jJl^ 

4-LljJI j-t-utTijl Q^SLj Lc JlIcj t^Tu-U 4_u_uiI 

t ^ AjCrtl ^jJ. 1 jjLscUj c^Lst j 3jl>JI 
lL^AI 4_jL^L_uI VI j_& La «4_4 Ju-^JI)) ^_t-ul 4 -lIc. J^IlL^j 

L4J 3_<^AJ (j I ^Jl Jj-jJI Lajlic. t 4 -LlZl! I 

( j_c ^jLlII SjLjVI <jl . <>|j_a 3jAf 

jl^_AjG jJlujj 4a_uJI j_l,ul!l 13 3j->Jl j 4_jJIj^JI 

(j-£ 4J_4_5e_J 3_iLc Ml rt r tl jj_AJlILII ^ 1^r~MJ 
t»l j f.Vl^ c_<— t - j -ILj ^j_oL_cu_>.VI : L^_a-&1 
( L-iLuajiil ) ^ i «^»tl j <_j|j_^_tIoVLj jjjuUJIj 

4_I L_uo L-) 1 a ^ a 4_j_La (^V 4_u_u Lcu_>J I 3j_ifu^ 
ijL^jjVlj Jj-AjJI CjLa^L^. jj)^t*>J .djulujl 
. 1 rt(»tlj c_-uiaJLll 4_jlc t*L^I j jJj 
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qIuuUI jjjao9 


JSJI jL^VI jt ciiL^VI cilii tfuj 

(jl JlO^J iSLt^Jl 4 _lCjJ! JjJ?C_A j| JUl3 : L^A-AIj C_JJjL>Jt J}L>. 

jJLuj ^ /^ 11 (, 3 I V i 11 j t J>J^«IaJI^ t4 11 4 JluIujJ! Ld^LJ! 

c_jL^c_<_ujVI 4Jb*j-« ^Jj (j-° (JLtiaill <jIjl2sJ tj>j-<-tTaJl 

I c. jlsIj-cVI <?Jl_& JiLo Ijlaj jl Luj-C t j_4i_jij 4dLjj>JI i <i c (j-a J-aI£JI 
. 4_u Jlj 4_jLl^I 1_a_ijJij IjIjJiILljjIj LjjIjj ^jj/LlII Jiufol j_a 3^3 -ij^JI 

l < x mi II jI IjJ 3~tj jl (>d>.Li] jSLxJ t<_y>*jJj-U-ll ^ Lu JI J-lIcJI 

dojis ^1\ ^jju _>L^.)J 1 jlj. Mil ( j^. (j^>ollII Jj-ajJ! 

4^jLse_a JlIc. jl 4 CjI^>LjlII j_A (—SjJlJLI £>£■ £jj->dlj ♦ 4 -lLlJI CjL^-llZlII 
-ij-3C_A ^_U-£sl Ju9 4>ljl_AJ 4i_U (Jjjjs'd L Lc ^J-ti Jjju 44jjI£ 

4 3ju>J1 j j-lJlJL 4-u-J1*-« jJU . 1_42_>. ^U.jlII L^i* \r 1,^,~~,j | 

Jj 4t_jL5t^ajVlj jjjlllj c-ji^U <>>V1: j_a ^jLjcILjjVI ^jLU 03^ (jt ^ 

fiLse-jJLi ^ j tl < jj » miIIj 4<-^UaJ,l 4 _a->L». ^_<ui.ll 1 j jL^jVIj 

4_xj_JI oe_a jl 4 4 jl3jILa j_lc. j 4 <13jJ La j_lc. 4-a.a CjLs^Lcj CjI Jl>- I 4_^_>. IIj_a 
JjJl>- L^jjj 4_j3 La J£ jl <Jj 4J-LUU.1I j 1 IjlaLv j_4i_jJ <t^cuij JuJl>JI 

.ciJLHiiL) 4 JLa-%_a 4-Lll11 4 ? JlA jilaJj 4 £jj>. 4_aJ^ jl ^Ilv- j-ulla 

^1 i <">j 1 ^ j 4 jjiLj 4 JLlj ^1 j-Hi ^jhsz-i 4^Ljj1s (J-a-C. 

(JjiSLslII ^3 4-t^Jj 4 Lsj^lj Ljl^jHa gl j .,. A /tlj 4 jjU,I 4jLvLv 
c-jLt^ajVlj 4 Cy jjuj| jIdjJLI 4jjLa ^1 4j c^JlII stress <JLajV 1 
u I4<Lc.j_lLa UdjJlus cjjLstj 3j_t^DL*J,l <L Lu JI ^LkjVLb .(^jSLaJIj 

j_A L_4i_tSJlJI (jc. jjae-t-U 4j5t_xILj 3IiLilli CjIj3j_l^j ^ jJI 4 -llllII lLsjS 

L^Jjl CjLjjj_4_4J_A 4_J^Lj OJJJlJ j_3j ^JlIIj 4J-jilll J^ljil 4 ^jL?C^3 JjvI 

^J) ( < >1 1, I I ^ Ls < «.J Ij 4 J lj_42_I I jl p / M ^ II ^jTl 4-U-A l_4^J_>- !j 4 ^y_4_U_>lJ I J_4_4_4li, I 

^Jjjl fJUi! C^J-C 4jl of, (J-« (Jj^l Jt" I til 4 i _y^ljJ^l 

^Jlil 4 _lLa-x!I 4?Ju4> CjJl^UcI : 4_l>-jJj_lJI j_4 j_U J > 4 .j.La-C 

L-jLlC jl )) I^LUI IjuJJ ^ l ^ ^A_4fcj_LC.J ^J-4-dVl ^_A SJuJlC, jIdlj^.V d'-l»-L4-ul 

(( ^-LajJI J_ajlII j! < <i4lj jJI iS-^3^ l)I 1 *-^ e -<- < - a XI ^-t. ' ->- > «-lI 4 -lUI 
j J 4~ 4—Lli.lJ>J I CjL^-LjJLI j—A J_l£]I ^ 31 < jl_£ 43 JlC.LaJI j II 3 ) j-uL<-ui Ir.J 
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l7 uiAoJI jUgjUlg JyfciJI 


<?Uol VjJt t4jjlx-4 CjIj-uG CjJlscj JlS 4-ti/j Mill j <4 <? mi Ul 

Ju^seIlII ^1 J>ir"i < <il ^ JlC. ^J! 4-jjX Ml* 11 JI 4_u_uLu_uJI (( jcJJ Jj - <>r » CjLilgJtJ 
(j-utj^JI 4_^_- % .L^q Liajl Lxjjj J>Jl£ ^ mi^JI 

* JLSLju>U ^-j^-<-u-I' j-xjJLIJIj /S <>» ^1 » 1 J-L^Vl J_<UIi3 J5 L-u$j 

(j-ulj^JI ^_rvL$-J CjIj3JJL! q -o 4-tfoj) Mill 4-uj) <«MI CaI 

4_j^>»jl_>J I il~s\ q t i \ 1 J)j-ai] 4 -lLvI jJl ^cLtfLU ^JLc. ^£^3 ^Ull^ 

ILajjjJil 4_u! jJ! SjJlULi ilajjjji CjLA-ojlII oJLgj jlj^Vl jjtj (jl jJLi jjJl>.j 
. Jj-ill (_y3 3jLiVI JLflljl I n3ll 4 jI_ljj 

: <L»i»^ djli/ll JI&UI «j- 

i-flSjjj ojljJI 443 . 3 * 3 jI£(_£? 3jal 3 ? (^jJI Uj_3f 

I 4 J ( 3 ^ J33 (j, 3JI 4c.j_oullj i4j t n->JI 431 i>i c*. I 4 33 ‘o ‘Ijk_jJI 4 j1_Li 

limites biologiques I43J0. S^S 3 «j'j> 3V-L ‘"'' wtl 

L a lr. i_4 3 . 1 ^ 1 • 3" ,.." 4_u_o_>J 1 CjLkj«I! ei ^S ( _ r lc. 

diLljlSLll (Ji-lj 3jLiVI (JLSjjI ^oj^ll 3 jj!l!I 3 !^* 

'. Ju30 IjtSL&j <3 jLcuVI 4£jav lIiLL^j! - jj U-tl i ii a > U , ^ 1 « K 4 jl 4 3 h 11 
ii_3_jj-*Jll J I/If. jl-£>- (_5-l| j 3~13"t (_yin ij^tJI j 3 >4 4-3s_u 4jl 

i4^.LjJ 1 (_y^ c~>i ii 4^.j_<jij 4jjLJu^, 4«Uq SjLiiVI 3~ 

I JL>. JJJLa^o VI I- I'»•" I Hj 31 < M_l V JjJtil I juk (J3-CJ 43l 

3 ! Ujl>.jJ EvolutionBiologique I jjU~tl ,, , ^ 3j »^La 

jl3 ‘3j-o <-3Jl 3^V13j 43jji 4^3 3jLiVI j-33j 3 ^1 a 1 nil 

4-c.^ ini! ^1 j"4 3aLc. 3qjjJ! t _ T a Lai i4_uLl 11 ^3 djl^"a" >>n 3^ ^Jj 3 *^ 1 
i_3Jl dil-j^ ,ii3tlj dilj_<iia»J! . IjU I Hj aLulill (_y3 j~a~ii» 4 jLo 

l3Vi ^j ~ ^31 1 ^ *'i 3'^. 3j 1 iHVI 3I3'111♦ 11 Sjij^ijl i4_ulj j ^ <•• 

IM 1 j ■" 3~ 13^' '4 334 n j»13jV 1 tfjuk 31 3-0 (®A>^Wj !S' o~ * 1 " 

(j" -».j 3 t> > 3 j<3 II ( _3- c - o!jI3_jJL3J.I jj3I 3^0 3 ^-^ V-j 3L^VI 3^ 
3 'jV-j (_ 3J ( _ T jj-ajtll ( _ T s cjljLiVI 3L23 jI 3 , ' J> ~ 1^311 3^ j - aJ VI 

Systemebiologique j»UajJI ) 3'"'" 2_LL / ^<u-u <-3JI 
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qLuuUI jjjao 9 Up9J9aaJI 


4_jjL3_U 


II 4_uj_$£LH CjIjLuiVI jL) Uk 

.CjIjJLI <j^khj kLk £j-<-u' 


j-a j- uS Lll j! ^-Lt-j 4^ «<^»I1 jL^>J1j <^r.t 3j ja jj ts^^i jl 

jLb ^4_J j_4J ♦ I ^ * y~ ' " * j I j_4 £-j_4_u I CjVJl*_4J £-3j 4-LU.lII CjljL^»Vl 

« 4-Ll.JI J—4LJ L 4-4 CjL-L-LC. jj£j jl jJLAJ V j , 11^1 Luj_J_>. 


S. Regulieres et 4_jjlj_Saj <=> ^ fco , & LuJl 1 CjljLiiuVI £jj£a Lajiicj 

^ 4-lLao 3jj_uo ^U*~ j! ^jU~ > <n 44 >jlA cj!_Ll*J 1 «.l2ljl 4 jljla repetees 
* S ^IklbVI ^ JlC. j_ 4 4_Jk 4 j>*j J (jyk jj£a Lc JlIc jU j-uLj 

3jjj_daJL) Wjj 4aj jla 4 4_jtajl4 jkj t3juyeTu-u.a jj£a LcJlIc 4irreguliere 

j-t^kj Lc 4 1 JlA ijy a <J-*-Ij ♦ LuLfc jl £_aljJI 3jj_t-o 0j) mimj 4^j-aal_uj 

<_j|j-kkVl ^Lsu La La Hyperexcitation 4 _u-lJ 1 <kjk] ^jkjjtlu LsjiJk kU 
» 4 3j3*>sllj ^4-Aj-II (jrU J-OoLUl i_k>Jl 4jJ_4JJ 


.4dLita**$ *>U iiiljll U*J_If 


Jl-Lc. 4-u-lJI *_L>ja -2 . IjJLI 1 —Llc.j 4jj-tTuj j_4 Jujj ^-4.u->JI ^jp-t-u-j I J ilc. 
jijkil jkuljJI aJjkJia .joSkiH ^_pk Laj ja J^jCa ^ j~<«U 

. Environnement 2 L*LlJI cjLk*Jl Debit continu jkokl (jajuJI L7 k 4 L3.>. Jkuu 
4 i 1 3" > 114 ; J-lTJI <_pk 411 3~ < n 4; jL-kVl Bjjkj jJka L^jk J_3_*JI 4_4^k_uj 
(j£J 4 Lgjk 4kJ! L^j 4jJ uu ^ylll CjkjJjtil l j r A ^jjjLl.u\ c__aj_3JI 

1 cka j_ 4 ^a 4_J LcJiJk 1 ^ ^ ^ jJI J-Lll 11 ^-k Jjjkll 3jja 

.3Ja>Jl_5 4 4*3.4 4^a jl 4 ^_ojljJI ^r4 


^yJu-a Comportement rationnelle w VM 3 ♦ tl juiljJI cd^ioJI <j-4j 
kUi J-*-3 j -2.4_c.j_4.4iJ L^JLuj CjL4jJkU Lajliu ji -1 : LlA Jjkll ^^yk 

^_a j— ljJljJ 1 jlj j I 3 Jlj>JI cj_ilj l_4_k 4 jV kLIj . k.j_«_4JI 4_3jLa cjVjljl^j 

^JaluJ Lp- L> ' c — } L 4 i 4 jj>JIji_ 4 Jjj-kJt ^Lbej L 4 ^^LlILj jlj 4 4JLljlI 1 

lLULlA «jiij_4 ^jjjv ))j_u_ju Jl>- ij;r k ^j^LIj . 4JL*a 4 _u^L 3£. Cjljlja kiela ji 

Jja j_4 cjLaplt4!! j^juJlj 4 _>JL*J,Ij JLkL-iiVl jj_l>. ^.k 3jajui _ij_a 
Cjl_4jl*_ll L^jjj (Jk-ja «Canal» 3La 4 _jLl4j jL^a^/l jkkl ^j^Uj Ikij » j) ja 
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l7 uiAoJI jUgjUlg JgxbiJI 


U I c. 4 in i mJmQ JL*_3I *\ ut ^_stj i^JLju Juuj t4_ul^_jJl 4-LuJ I 

4jjlJLa-> cjLoj)I»U 4oJL*_aj 4 x.jjj .Decisions CjIjI^Js 

j-<o. j 1_LAj «4_j>oL(JI CjIjIjJlJIj JU^Vl <Lajj t4-C.j^-oJ 4 _L=w t jJI 
Pouvoir 3 jJlS £)L_uj}LI £)l: Lo-A £>^l ju_a t^£- Q^_uL_oAi!l 

jj_ajlj ^1 ^jja t u i ♦ 11 jL^oJI Ly l£. charge J_ooJI 3 jLj) ol$ limite 
ju V dj-t-saLaJJ <Lo.jJ^_uJI ^a LuJI (j-«j . aljVI jolao. Degradation 
V 4_Cj_<_u 4 _^_j_ 3 tJ_o_*JI LI 4 j I : JL>JLl IjlA L&j^j ^j-a 

u lA^Vl JoJLs t4 A t>>»H 4jLl£ ^ Jl£. JjoJ. <J-U_l] t4j|j? ^ LfcjjioO 

JjJo. 4-uDj-flj Lo-a 4-u-AjJl 3jJuiII Jj Jo. c-JLiJI lJ ^ 4_loj_* 2J 4-Cj-t.u.U 
^jJI V mi II ^Lcl 4 JLjlJI JLjlsVI jjlc jIj LoJ£ 4j1j <4j 1 «>>♦!! SjjuLl! 

. 0 J_j_flJjj j!jj 9 jJJ JjJsdI L&J cdJj <>LloIl3I 4 j Luo. VI 4 _lI^. 

4_j|j-U_tol ^1 (^jJj iCl>Lajl*_a ( jja 4loJL*_a ^jU~ t Kj Lo-4 jo£la jtjJ.1 £)|j 

j_&j « LaIjj^-uHi » LT i2^JI ^LcoAjVI ij^juCi L^la . La ^JLa^. 4-J 4laLtolj 
2L^LJI 2UL^JI «b eaLoJ.1 ^jJ ^ juaa d^o. .^LUJI cjLL^VI ^Ija 
(joj^JLl 1 juk (jt les paroles cjU-ISLIIj lespensees jlSLaVl (j \.j 

CjLajJjJJ ^ l~j <J£j 4$Jo.j 4_J <LoLL /d jU l r.r I ^_jjL*_oj jS~^ 


♦ ^ylaJLlI ^LtOjijVl (jjJUSJjQ CjL 


: (,0-^21) Li»ji4 j«J» j* ***J*d» Jetell 

J^lo. ^j-a ^yltf»ll ^LcoAjVI (j_aifcj (jI ylalduj ajJll L)l :Muller 

(J-® Juj-i t^J-u-aTJI CjLlLo-C. 1 La-Jj (jVI ^yTo. a^ji^jLa jjlC. 4_jJLo£. 

jLj_^_)I ^yJt ‘j j - " Lafc 4o.jj-Lai,l dj^LaJlj . CjLqjU all «L^ljjVI 

Jl^ tOLajJLjJLLj JljIjJI J-loj^TJI 3LUj Coo lj ni ill ^JlI aljVl SjJlUI 
^jLh ciLi j £_aj i Jl»j t ^ ^X**«»«■" l-jLu-uIj 4_JuL*JI t _^ol^_aVL LLa_u^_a (jj£L 
^ g '< a ^a- 4 ^ (jjJ ^-a do JLl j_ uu iJ ^LlII JJutil ^j l < nil ^jjjbeju (j^Io.Lil 
.5lj'a-ll < £J- LJJ ' j-Ioo. ^_a L_a_^jil ^Jl ^j^LlII j, Lul « j-a))^J jJsj ♦ 4jI^_uQJ 

Lai i^-asLallll ^u! J CJ_£j ^J^L>- 1 ^jl^ L»j < «tlj 3Ja^IL_u_a t_Ji£Ilj_a 4-£p.t 

Lol t<Lc^ >M ) c 3rd <>>Ti CjIjLllvI Selection aLaaaVI ^^Jl ^-Ajisauoj 
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qLuuUI jjjao 9 Up9J9aaJI 


CjLjl4^>JLI Ljjj^-uo La-*^-^I 4^j_<_aJ CjLcjJLxII 4_>JL*_a 

^ 1 C. f Q <>s* \ ^j-A (JjtAJ LuLs . Ij-t-L^ CjLLlJI J i L£^_>0 JjaVI 

3 Jlj Jl_LL IjLjI £)| i*l mi <j_a (j_u_jJj . ^!jJ>Vl 4_u_uJI Jaj-3j 4juoj^ JaVt 
'< >11 La 4^Lu ^3 ' J 1 1 »U 4_Lu 4_J_3 jlII ^> /^ti I JlA L^£^Tt-u-u 

3j_». jj? (jy .3 t*l mi ^j_c fj <i j lj t3ju>Jlj <JljjJL> La T l > . ^ < nil ^ylli 1 

dsljl jJLII 4- a . l . i L ^ i£jjj J ^u ii L b L$jla ^Ij L$jI3 ^ 

LjijIjJlJ! t3ju>JLj 4 JL l . i 1] £jL_uli.t injection 3 ->JL3 t Jiitlij £)l ^-♦-L-Lf 

. LuLp- 14j^ )A>U 1J 4_ot^_UI CjIjIjJLJI (jrU ^j-ol < n**tl 

J $ < nil (^j!j^H]| (jr LujjJl jljJijl 4_J Jjua2j Q (U jlj_3]| £)| ^Islaj 
t 3 Kj ^ jIjjS 4_j I ' jlj-3il (J^\ 4_La q ,&* m Jjtill j_Aj i 3L^jVI 

4_jl < II II (j_A (J y^Td"' ^ jlj-3JI L«l • ^Llfi, ^-L-t^ 3 ♦ tl 

£j mi t m 3jJll ^j-o jljJb 3Liej| ^1 j^_3JI j U 

L_xJ5cJ 3 Ju JlC. J_aIj^L 4_aj (j I Lr^*' ‘SjuJiJ*. iA -^3 ^ * ° t3ju Jl». dll jLc. 

djIjIjJiILa t jJLju c-xjjcj CjLs^LlU fjjA 4_a3c_uo 4_j_a^ cl)' 

3LpJI Jjfc L>^J * LLajfcLj LU3 (J-SjlJI ^j_a ^ <>i~ 3" 4 j^ ' 

dj|jtj-3_J! 4 j < <i ') d<_)L£ ^j! Lr^" ^ ^ JU3 

(jj^-J L^sJl-Lc t4JU_4j 4 < <1 3LpJl C-LjI^ ' J-jj-ll 4J^ m 

J_a Jl>- ^1 4-Luj-Lu-a I 3Lo» ^JtT d * ^ CjIjIj_3J! 4-u-uJ 

JidiljJI dJjJLjJL^ .^ia*]| c_j'^ U <>>V' <>J^3 jj ^JJLaJLj 4 a 13 a j 4_3_Aj-aj 

4 _ l- L lj' ^j-A Ljjl jILa I Jl3jla L_jfij3 (j-A-tLalb « ^ tj c < < <i^v J5 j-3JJ 

. 4_Lc V cJHlptj 

Jj-3j tc-jjudjj ^^133 ^jb l_uL^ Vlj 3LpJI 4-a-^ r a ^jl 

j 1—rr > < <i bull L)J)^ > (3^0 O -4 L<_o^J Jlu_oI cl] 1_L^ ^_a-i] )) (( ^j_u_a-l>- ^LJj » 

t Jj-J J-5C-A (jr Jt iJ-A-C jj-A 4_3 LLj 4_jI Jl_jj ^jLa »1 > in'xlj 4J 4 u .1 ftb 
4^_u Juil Qj^5lTl<-u 3j-ullU 4^_uil 3 Jl>JLA(^_jSL3jj i4_<jiljJ^ 

j 1 ^ 114 ,1 ^ ,>>4j jl 3 jl>JI 2dU (Jaj>o J i *"< < « 11 

^Jlc jlj LaJL£j ♦ ^j-dJl ^L<aljI J-*-3j 4jJl>. _i !_}^j ^jLuallll Ijuk tjjQ ^jLtil 

oLA^Lai 3 -l^3^Lj L7 l\jl^\ Oj^il fU 2L>.m! oljL^V! 
. . . CjljLpJwV' oJ lA (JrU ( j_A AL33j^f! (j-ujl AJMI La 131 tl^>JL*J (jl 4J 
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jUgjUlg JyfciJI 


^jl . Jj (j-°J CjIjLllvVI L$i£ 4 jI :CjL_JjJl!I CuJlAj-j JlSJ 

4jJjtp» J^All ^ylc. i_Ld>jjluo CjJ| JlS Ll>.jJj-cSCj <Lo JujUII CjLl^Tl^uII 

(jJLLaJ.1 ^jLuallJI (j I ciUj 4 1 I I II A £ - L u 3 ^yC. j-5e_JU CjVUJI (j_A J-U^" i _ ;r ^ 
jlitjl tjr lL£. 3jjJa Ju LCl>-VIj jJj_^Ilj|j ^a.UJI ^-uJuJi ^jLulII 


" 





8 


W.M—.\ 


:<Uagi >11 >UI) 5 jjiJI 

J£J ^jl j Jl-lj : 4 j < ojJj-flJl j_j_3LS_*JI 4 K mi a 
(♦♦. t t VjSLII) 4j i Hfliftl 4 jIj Jiie_a ^-.tCtsx-a 

Jlj-o 

j—lSLUlII (jr -^ (JjjG ci<- l> - ^j-A Iq-v- IjLkjjl 
JLsuajV! A^J! o-^ tci] jl«nt lj^ljJLlj 

£^_<LJ! (^1 4UmiIjj jljj-j (^jJI 

tiJJj j_a i LuJ^ t l_u^_>. 

t^sz-ua I Jj .^LojJI Lj^L>* 4^jjl-o ^JlSIJI J «>» A < 
^LajJl L>U» 4^j»*_a ^ jr 3 ^jLfllll Jljjlj j_lC 

Lj.C.j_j Ij-jjLj jJJ_j CjLjJ^—c (-flLiuT^l 
tdjJJI j£j_a jf ((^LollII iUmiHI 

^JjLLj j_a^LJ ^j-Uj '4 Uj '", T\ l j r c. <?JljJu>oj 

t _ uai i.»j) <<mi *lui 




4 j a i f. JoL_uj I CjLbl mm^VI ^JlA (j I-1 




^jJj ^ • 11 ^JlA (Jj_a ^j-oLtil (J \J J-lllUA 

^_jLu 4jI L&Lu-aj Lu_u_ojj 1 jirtf, (jL_ajV I !^£i 



qLuuUI jjjAO 9 Up^SaoJI 


(jjJj *4 jjLjl« 4_Jj_i j| (j\_uLfcjl ^J-lS £jjq ^ Jl lr~ < »n Jui^ *4 jJ < <i^> 
CjLcL*j>JI £_$_3J 4-u-Aj 3l jl l^-aI Jl^&Tu-uI »j-t-u 4^t_uj j_l£ 1 _ 2 jlI! lIHj ^ 

(jljJmJI J LfrSjln 1 mI jl Laj-^j3j 1 ^ j 1 f Oj Uj t ntlj 

- 1 Q «-^l \l U>1 £_4 ^LUI £j \J J 3 ♦ tl oJJb J-Caj3 tj\-2 

t4_4- Lv j ^jLuJI te^jju V Lul c_jIjj>JI Lq T (- > - S^jLhII !jL« 

jj < (jl L^Jl—o- (j_&ljJI ^iSJI III ^4 < 11 j J-A (j£Jj V Ju3j 

j_aVI S^j-ujjj^-UI LU (J^o (3d>^ <j£. (cjL*_42L>JU 

i4_aLc ^_j_ailL*JI ^I JiltIL<_ul 3 LL 2 J ( rtjrtVttlj (Jj<«ort~ll (j jl jTmij LlA 

L»Jsl CjL^-(!ullSLJLl JMiw ^j_a 4j>*1^41 JlI tTccoI g.j.<.<i ^jLuj 

. 4_aLc Ljjv.jJ^_j_lIIj 4j-oL>- c-tlaJI Cjlj-se-Laj j-lsLSjlII ^jJLc ^LLaj 

(jl Ml *1^1 J-J& tfib-tiil (jL_uj^M ^jlL Lj(jl 4(jLlJjJ3 (jlj-fll 

4-Lut-a CjLjLu 4_l_pt_<_a]l 4 j JjVl j iOLiLUl ^yj *. 1 ♦ U! 1 ( yc. 4lbfcj J jL>- 
^_J JlIIj 4 4j>. I j_4 jJj Jl_U jl 4^1 jjl ^-t-LJU ^yllalu-uj 4 -L^aLc (£^ I 4 ] (jt^ jJl_u 
C^ se_Ajl Ju9j tJHaJlj ^lj-11 (_yic. jj3 Jj 4 rtl~ V a 4_jjLu (ylc. <—jjjfclJI 

4_iL5L_4 Cj Lj LlU 1 O-u-ul^l jJi£) 4 (JjlULj^ 1 4jj-tTa.J1 3l_j_>J I ^yj 

(J_l3 (J^L^_<Jj .(jLujVl 4 mi )I ^_aI (j-uj)^v-Lt-u 1 ^_a L^]^. 4_<_u>.\3^ 

J_l3L3jlI1 ^IJlIcTh-uI g.J-4-aJj tjLljti] L_3 jj_*J JuJL> 0 tjL& (yi 

(^43 Ja.! o-a 

lj_jjju CjjJl>.| njjLill (Ji-lj tlijii-l lil 3jLo (_£l Jjk j»Lc. jL2j(JL3 

Lai .l£]j)I 1 ntl j I (j iij t ,|U.V1 jl ' d J~*-J 'j 1 "^3II lJuLLs^JI ^j£s LaLI _i jl LiH^J 

^ jJI ^jJ,l fji\ j_jjsL2j«J! ^42 -.j-jilitJI ^ I Jl3&Tl<-U I Z^-LJJ 

(_y^ Clt-LSfcJ 4(^JL>.V1 4-^J)l < till (Jj|ju]l (jl^Lc (J-Sta^ 4 j 1 j JL>. (_y^ L^JlA jLSjlII 

jLIaJI Jl 3 jl 1 Jij-UI aj Uj ,,, Cl>j j 1_3_*JI ^yloLju Jijju V 4jVLv. 1j.<_uI 

4?JJ_4-£3 lj_<_ul (_yj J-lSLIaJI ^1 Jilr" ( nI j-t-uj 4^jL>JI (J-U_jij i (j 4J^U J-U-aJI 

Cllj) 1 Ml (_yjl jl ^ < tl ^ll L_3jj (_yll (^JljjJ l_4_4 L^iLUj ^yj l jj9^ l JlJLC. ^U_3 





taint* 4*»UI J mi j^UaJ 

i^y2> I ^_>JI Cjj5j ' d j . t-s 11 ^_lC, ^ I 3 1 3 ♦ 11 J^>* I^j! J Lob LuJJl>. JjLJSE_(_4_U 

L^jjJloJ J 1 4_^L C l > .' CjVL?c^ 3 tj-uLlII 4_u_u_3_<JI 

(j+ A i L^al Jiir~ i »1 9- 4(_^^JI CjVLv j| 4^ljJ,l j-uju 
j-j-al 4? ♦ II : Jj-stSJLs . 4 jLVI 3jLoiVLj jl (jj-i ^-j-sJbJL 

^£i J_j^>j A n °\ njjJuG ^_}Ju3 £c_jjL 4J ^^ail ^JL*J! s-Lcj! ^£i Lc^-lJu 

o-o- t j^LJLl Jj^ 4050 ^Lc jLLa ^jp*<i^ ^1 jj_4i>J! «Lc.l_Lus 
3j_4i»l_L>3 ( jr lj < jy I<JI : LI jjscjjLU La! . 4 j^ i^i 43 3j-l3_a ijr Lc 4_3jj_LaJI 

doO jLe_u_ul Li^ ^-Lt-u-lI JlLuJ 1 J-l 3 L-iLio Ij C-cjj^ 4^^_u_uJI ClD> 

4 4_<_ujJL^JU <L-i—i_t-ij-l,I t_j|^_i_II (j7i c. £Jj_i!j 4(>-j1-^5JI J-ILc \ 3r. 

^_-U3J>> 4^JLl! 1 ^Lcjj ^--U3J>- qL*-ujV 1 L » >.i4_J LLc. VIJ 

^juiLlII 3^j» ts> 4_jJ_3 I jJj tiJl_LA CxjI^j hSj mi it I j^jjLlII Jljla 4 oLl^IL>«J,I 
~ U "J ^Ltl j | /< >LU j| 3jii!l Lot 4 j_l3L3jlII ^ J V*t < in 

CjI 5 4_L5L_4lu_43 Jjj_LaJ1 j-jjLUl ^ui^-s 4^-LLgaI ^_lsL3jlII ^I jLtTn-uI £j\ j-JlC- 
4(j-«)-JI q- a J 3 ♦ 11 ^JL*JI ( J^ 3 jJ& S-Ij^l 43 JljJu>» _}Lu! 

ajjj_^3 Cj!j>J^JSE_A JjU (j-AJ 4J_l3L3jlII £yC. 3^_u£ CjLL£ (J-* jJLj 
40^1 U i _ :r< _uL_uVl 1 rg3" ^j! 4L^ljiitlLt^l ^ J_u_<_u ^ 

(J-4 ' ^Lu-U 1 Juvjj lil 4L_3l£^ J_l£. I^jJlUJ JSLjuJ j_dl_3_*J I ^I jLtTu-Ul£^ 

IjLjk ^4^1 cJ VI i4-£jjuz LJljJj L 45 I 5 4ifu_4jVl .3j^jlll CjL)L>.VI 
d!jl<ill 3 jl3jlU 3j-<fcLIaJI t-3-t^ajJ 3 j-l£cjIj-uju Jl3cIu_uI mi 1 (j! juai 

4 ? Jl_A ^ ^ (j! <_3_<_U>U j_c.Jlj L«i_4j . 4 -l.llu 4_3_j^_La_j j_4_3l_3_*JI ^ I jLtTn-u 1 

441 ^ 43 Lc j_l3L3jlII ^ ic jL^r^Vlj ^La^Vl^ 4Cjlj-u.»rJI 
4 ?Jl_A ♦ j t 4 _jJ 1 L 3 4 JIL 43 ! r-^-L ^Jj L^_d JjLtllj p^3lt LuJ jLc_43 4-L.lL 

:^LLI 

4j I ^! 4 tolerence JLCo-VI cjJl^o (J^st^LIIj 4 Cj !j^_lLij LJI j 4 (j-u^ 5 Luilj 
3ji_jljJLc CjLj^ ^1 j-oVI ^LbtJ 43 jji^> 4 ( _ r l^. jL3jlII ijr LLu jIj^j 

jJI jjJuLaIuVI :lLUj JL-<3 . Lu jLJ_fl (^jJI j_uQll CjI JL>»V jl_3_*JI ^yA 

cjVLv 4 L^jjLd J23 514 L ^Lit_4iVI ^jJ i _ ;r LLij ^3L-1I 


’• 


qIuuUI jjjnog I^P9J9 jjJI 


j— ^-LsLjlj 4_jL^_JI £—o iOjuu^ 

. 3 ju J_U I 4 _jL?cIL_oVI (_yj-4-S 

c j-^-XJ V <uV JiitIL_ul *j. ■ou 4 o (, |U. 4J| m i a (JLolo* Vlj 

(jjjJI (JLci>.VI CjJLso (_ji!l jljJ.1 J^aj j-~n. ia *ul> (jjs jl ijJ lC. ioSLi (j^s"!! 
4_ijl a»i\ jl i4 j . .i3't jl!il <^1 L«-a ^jLc.jj>. 3jLj (_jJI (jjl> L> 


jjfcj :«^^La'i?l jl Ll»l II II <_J— St-3 4j» J-A «L>.l_Lisjl l_o3EJ J<" 4^3 

^LstAll i_ijajjJI j_lc L^jjJLs. (j£L«j i 3 I^i^l ^jir" i n_t _>ji »~ 

t. < 3g mil I^ . 3 4_3_t^aj l_j»u£ ^ j3r" i n t (jl^ (Jl a»" < til (jx. 

i3j_ilai. diLiljJajJal i Jj « m 4 jjc-o (jl-J £jl_pj (jl (j£L«J 

^jJ iJj^tSLLI ^jjLsc-oJI ^jUaVI : jLiio^ Mill 3Lp. jjl^3 Jls L$j| Jj 

iijjtj ^jJI oj^UI jJvLaVI jj ^yJI Jj jus ijj-ojJLl 3j_aiJ! i_jjLi 
j I^J a" t id (jj-JJ (j- <Tr i nil) ^-jLsVI (_jlal_^£.l (_£4jj Lo IjJSj . (_g_jl^ Mill (jLiJLA 4_il3 
I (j^o^VI i"<lj GaaeG • " aj i«(jjj£j_i^Jl^» <LaaL>. 4_Luta j_iaL3^, (_jlaL*j 
(_ylaLu (^ja-^jLaVI 4 j^xjj jj(_jJ,l (jjo Ljji. ij o" i n_t jLojlII (_yiaL*ILo (jV lilli 
“Aj-lJ-ifc I jl (j^ojJJ (jl-3 itiDi (_j.ll iLaLGaVLij i^LalalLLo dsljG^ cr^ j' 3«tl 
<-m i n~ jJI jLi*JI (j unij (jlalj^.Vl ^jLsu 1 ‘^j^yi (J^lj-^-l 

,jL3j«JI (_jlaLiu 4 3l- >- J . a " I n~ IjLgjJ ‘Jj^l ^LSJLl (^ L I T mi l (JjlS Jj (^ 
JaljjjVI :j_i3L3j«JI (_ylaLi«3j (_, mflill LLsLjjVI (_y5 (_,al«ll JjJl>JI 

(_jJ^. (_j^jja a ^ilLo 4^l^r"i nVI ijjjjtHJIj 'i <nVI 

JLs.Jj jl 3«j I j a~ i h_i (jl Ij)aU~t (jjj-II (_j-oLsejiVl (jl ‘.isjLia i(_j3l i^i-vl (JJj 
(>l J ir~i i nV «uLLa (JjiLlII Mil® (j^i-JiIllLi jl I JlJji_jJI Lo <L2jj^aj 

< a 11 3 1) j^La- i ii II (j-ti-jG :tillj (JLio i^LSjjJaJI ajjb q n3ij (Jj^a-I jJ^La£. 
(j^>.jLjJ 4 j I tLs ^-o^l ^3ll (j^>*JGj I J) »"i 0~l t n ) (jl I j o I»" (jj jJLa (^jUll 

-4 j,„ a; 1I (_jl£._^jjj (_jillj i(JljlL>.jL! SJjLSJI (jj^a-^M jlji.1 jl «lj|^acjjm» 
(j:jGJI SLjJLiLa J& 4 ! (jjj-ll jlj^Vlj .^ltj~~iLi (j^li-ju V (jjjJI oVjjii (j-o 
(_jJiaLsLJ ciJ1 111 (_j^ l^l_j»" 1 til (j_jJoj-J j_uLlll 3jjJ Mill 4 _i£.LoIL>. jM-4_LooAlll 
ol j Joi Cy* cGl^ ^3J| ^>.Vl JUiVl ,jjo Li^jG JM^VI ij-^LiiJI 
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I IIJ w . .. A / tl lLsLxJJ^LI 1 ^L^Lal M I »J 

^1 Jiir 1 ( a I aj_<_u CjLjjSLa j_j-o_>. 4_<_u1j_} £)l£LaVL £)l j_oj * Juu Lg. i ^ j_l9LSjlII 


/d j ,., A / tlj 4 _ljv jJ^LajLaJ t 14 £}\"i->tX 1 4 jgUtl <ukjV! J>U. ^j-a ^-lsLSjlII 
4_jJL^>.VI H j^jJu <jl iSj3j <^tl (j- 4 14-tcL oTl>.VI j 


l_$_La 4j > > (i (tl 4; g t jJa (CjLjj£LU oJ-£t (j \j JjLlLa J^Loj 


JlxI j-ljuj tdj-ULLd 4jUf. (^^ULau ( y dslj^yt <j! dJJIi 4 ( j_ojJI j_a 

jjf (j! (0-^1' o-^ * I j-t (j-Lt t_4i l£A£ ^ 

.jLSjJIj «LlcsL>JI jjlL JjsIjjlIIj 4_i^jL>JI 
:(4_cwjJ^LojLflJ!) 4 jj_l3LSj»JI ( ^ys\ j^>Jl 4 jLSjl!Lj 4_tcoL>JI J^jIjjlII (Jg >~nj 
4^1 JiifcIu_uVl 4 _Sjj-Ld 4tl» Jl>.I 4-C.^j>JI t M^tll jLojlJI ^_pG : L^g-A Ij 
• JujuJI ^JlU 4_u£l^1! jLftt j! 

c ^Ulgl] 4_u-^it_tIlJI dsLu^ail : (J.g.4fuTt3 t jliL*JLi 4_i^l_>JI j-±£- <J-alI jjlII Lai 
(^^ULatlJ l- l^\ <<ol,t i _ r c.LaH>>VI j-GsjJIj t LbJu>-j Lgj Jl 2 4jLp* 4jt^ljJj 

. jLojlII 

4jjLo£. jt 4 jjL<Lc J_al jju ^Luj cGl^l atj-<-u till j ^y 4JlLaVtj 

u 3j < Mj-a l_3jLc 4 J_gX. 4jt-4J ( _ r 3 (j nj M i ^t t JlJ L yisz-i~u . L$J_a 3j_u£ 

JLa-C I d^>*J 4(-^jj»JI (JrulSjSLIt ^IlZu-uJ jt (( Lj|JJfcJjLU)) JlJ <(jL>.)) 

(jJj.1 uij ^liJ! JloaJI c—sL^ 4 4_jJ_?c_a 4 jLv c_jj_4Iuj 

4^-aJ p ^ r 1 , ,,1 ^(Jjj 4 jLsJu-o I ^j_a < ^_a GI j_?cj j LX Li Sj-J'a^-a 3ji_5t_u_u 


.dii:* j_u~j (ciijj) 



3JljJu>JI jLjljVI (j_a 1 /n^J La (jl Sj-l^LojlJI aj-«-aJ 4-^oL>Jt 



CJl^ -LU LJ (j^uL^_4ajJ 4at^-*-uJt JL^aJtj 4L_1 jJl 1I^ Jj^jfuJt ^jl ^JjLOJ 



QluuUI JOJAO9 LtpgJgaaJI 


4-^-SL>JH ‘A 3 \ • 11 / j j ^1 3 • tl ^Ijiiu-ul JoU-)l 4_u_uL_uI 


2UU1I o>L^!jJLl ^ 2Uj)>ai 4 j-udL2JI _>}LJIj iC^£iIL 2U^H1 *3 jl=u^\ 

3til jljIj^U jLitH-uVI jLiujI (jjj i 1 j i mi i 4 .».u-a 3i toVL-^jVI jl 

4_^Lc. (jlSLaJI i_ }LlluJI dJulj-dl 4_u_u-(J' n^»» ) 3_>L)jJI 

^ I J-Stt-ILt-u I 3 *L_jI ^Lj-a (jj dt^ cv t jMJI ^ fc*i ♦ a 



4Ji^3tJLa Cj Ij-LLiu-gLua III I JjjJ! ciJJ Ix£j-4_cC 1 m 11 JjJlII jLL>oj t<Lu-ulj t utlj 

»<-_)! t mi11 (J\j 4_uoL>. ^_l£L3_*J1 

t L )j is~if, ^_dl_3j»JI ^1 JiitIL<_ul * i^ijiS^u-uV jJ*-T J^JJl>- Jlju 4_*3j 

t, ,,"\ ^uji ll*ji 4-uLlc-^lii jiijii 

(j-C. Lj_jj_>. 4-ljj mi a-4_aj 3~U [jl>- jJj-tSLcl 1 4_3 £_uj t^JL*JI ^Lstjl 

cl) I J) f 1 nil ^Lul >" \j £ U J_3_2 . 4_a Jiir"i miU j_l3L3_*JI «LcCjjj _} JlC. 3jLj 

3^LI, ^jLuo (JLlq LSDJI jL3_*_3 3JljJljv 3^_u£ L««< 3^3j_« j!j_o *4-u.IaULI 

j—c-3l 3 t tl JLjc-a ^1 iL i 3^ LuJuv dJL>0 <ULjl3j 4!uJu>. 4-cg.L L uo 4 _xj Ll ^ - i^ 
3^Lj d)_i I «GjJl>JI dj^Lt-oljJ,l JjL_uJ tciili (—SLlaj .3jjIa_>JLl 
^Jl Lx_4 oMJI ^IsajLA 3^jHXI ^_c3L3jlII c1)Lj£.jj 
cr^ 6^ *4lil^ d)lj_du o- 4 L>^ uM- 

4_j_91jJu>JI jlaLUl VI (jrulS^JI jl ^j7m mi^kJI (Jj) ^jlSLoVI 

(jIjLSjlJI Jl^ t(jVI Lo 1 t 3jjL5tA 4 jj1 ^£i jl t L^-d 

julC. CjIj_lS J^LL (j- 4 f^-ILtil 3j_u^ (jlj. iVii fl 

j_^L3aJI ^I Jl3cH_uI g. ^-<-t.J 4 _u_u_(JLj 3jgjg 4 _l4_a 1 i3^Aj J_>JI _}l_*_)VI 


.^1 ojl^j ^1 SLuuO^JLl 2L£»>U]! 
^ j V i>i" ^jl31IIj tUrbanisatio juil^ 



JJlC. JljIJIj 3Jul^ILo 4_L<ut>I 13 j-& l_3_*JI a^e-uj i—S^_5 c_l1I 
(jylc. SjJl^JlI ^>*J Lj^-do JlIIj iLo tiJjJLjj j3Jj jJI 
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ukLbtl] 4 _aaIjI! t <iVI _^_aJI 3jJl3] 4 j a AV1 oJJt^ . 4_ 

^U>~ , »j ^ jJI 3jLu_oJI JjL_u 2UU. 4^tulslj VI 4 _a^L<_uJ 4ILa^L<_u ^.Lc. 
^j-A 3 <11 t4fijjL>JI LuLSj-Ls jj^Jll cr^ tt*>* <<M1 CjLcL_aj 4j£Ij_a 

j| t ijr ^.1 jjJI J—jLLaJI 1 $ j I f, t-_<- l* J CjL t -^ T oe-^ QJ) untj <j-uLiJI 

^_i J_aj $j—j_aL3_*JI ^1 j V>< »l 4 a< mL>JI J-cIjjlII La 

13 »11 ^ljiieIL<_ul £j_«_u ( jr 3 4 4 < «L>JI J-aIjjlJI ^ jr Lc ^J_*I]| 4-cwjJ^uJI 3jjIlD 
^-&L<_aJ 3_iJl»_A 4_1 ^LiIL>.|j 'd ,“, J_a|IjjC. L-O-L&J 4_JI ^jJI ^lc. 

tiJjJL_u (jl j^Juj £)l LLlIc. t _>jJu>JI J^aj 4_Aj^_La_j ^_lsL3jlJI ^al J_5tlu_ul 
J 11 ^ Ij l dj 1 I I > II 1.1 _}i_A_*-I(_A^ Jl A ♦ A ^y-l L<_uJ I l_llj_L_u J^ J1<_A l£La_*JI ^J^Laj 
_ il jil ^1J V) i (iV ^j-uL^-uL^ 4 j I c, <— Sj-jl11I £)£Laa J-aLc. (jJLufc 

C-.<-Lt-U I Qj£Lj 4_lC LiIL>-IJ gl j ja! 3*tl ^ U.1 t ^.^IjjJLb 4 Lu-aAj 

4_o-^it_t2uJI j_sl jJlII La I i4jlLa l-«-l<-uj I ^SLa-J jLajlJI ^lalju £)| j_£> ^ 4- 

jUjVi = jf*2his3i jtjiai aiijV ov^ ^Vi 
i a! C < / ■■ I ^| /<Lsl .*?. / tl < mi a ^1 ljjlj 4_La_<_ul jj jut! tStress 

4_C. l_A->i-I I lIaJ Jlij J^JLuIuil 4 jj2.^JI j! 4^Q»1 < „V1 t^J! CjIjJI 

^Llo.VI ciillA l^_ti»-lj. 4 £jTuTu.I. I ^^^cLa-^JI J^-LaIJ! J^Ljj (J^L>* ^j-a 

♦ ^TlcTu ^J_aI^jlI ^j^V! cj!UL„ n j^-a T lII 

Jl>JI 4_3j^-Laj j_l91_3aJI ^Ir.A ^ > im^j ^-CLaTijvI J^Lc 4 _a3j 

4_jJl_jJL 3JLII 4_A-La_)VI (^jJI ^^^cLa^VI (J^eUJ! : j-A 

^j^_4jJI jJj-t5Liil j-LtTJI 4 4 _udL>- 4-3-ua j J a miJ Jjstail I Juk teJ&l JufcVlj ^u-3ll 

Jl <^i~VI 3J_^>.lj .3 jJl3JI BjLjj 

^J^VI jJLj 3JlavIjJI J^Juj CjLajVI Jjlj^j La-4 Aj_<-4jLj ^aJLjlII 3j mm < 1» 1 

A V— 1 Laj ciJLu^ . 1 ^ jl^ 3^ Uj ,,, 4_s | 4J ••>■ ,: ~ | 11 ^JLc. 

CjI^-uljj t 4-1 -a.x.j 4_jl_a_ILj^_aj <±«jJl>JI ^jL-ujVI 4^^Lc Cj1j_uu ^j-A 

3Jl3_aJlI Jsa^IjijJI J^Lstjlj Mill ^^OJU 4 JA < nl3tlj 4_j_ajJI ^LIdjVI 
^jjLlaJLj ^_uLjI ^jJ jlsIjJI ^I^-aJI^ i^L*J! ^_i_u_l!Ij 

.^•IjLil! ^ajIjl^V 6^ ^ er^! 


7 , 


qLuuUI jmax>s 


3Lj_5cJL1 £-)j. i <i tl ^LdjVl £)! ♦ tl JjjJI 4xsoL>.J i_L& ^iiiM Vj 

1 jjj LLaitJ C^9j jJIj tCjLaljUJ^Mj tc-JUaJLlj CjLaIUiILs 

CjLJlUILo d Qy\ lj_a (jL-ujVl CjVjUJ. L^4jJl3j 3j_u£ 4_1lLc I LiJLafcj . J>Ij_ULj 

Jlj_U ^LljVI :dUj JLlLc tj-jJal 3 ♦ 11 pljiitlu-J {jrA ^ T ( j> iH 

((Cj 1 -Lu3LLlLLo^U)) JU_*J! pi J V" i til ^Jl CjJ| Jl 3 nH HJ CjL c.L<-uJI 

>nj 5^_o^ cjLaLoJ, (J_3 _l!1 cjIjLu_o ^ jr ojL_u pjJL*_aj 4 ^jIjjj ^IJj! 
(JJLsLLa :^_>*T (JLIla 4 ( Jj^_UJ 1 ^lc. 4_£L*_4 3 Jl>3 Jj-U I »L3-ilI 
> a j .^.4- ,‘;, II 4 _jLu_ 4 I j I i 4jLvLlcvI (j \j J^JajILll £)L_ujVI 4JjL%^j 

*<Jj) * 3 U j_LaL3jt]l pi jiir~ (nI jjfc t^^ To JLl 4_^JUI cj! jlt-ullj 

DIT jjj • 3 11 <L_ujlpl jl t_J^_ju i^LusjVI 

* JL?e_sLL_u}U ^jjuj ^jJl (^jtaVLfl Business man‘s high 4 _j)_jJ^^L» 
3^_ILb J^L». 14c.L<-uJI ^LjjI 4j^Lj J}U* jL3jl!I jIjT 4^1£Lj ^Tl^tJI 4jI£L«1 
jLjT ^j-a Llh-uj LJUw c-J^LUj 4_Lj_c. JapLJa jijju pj ^LiLa ^IjulII 4 Jjl_a 

0 U*JI 


3***if 4 * *»f»S Utj*Jf ^UL*If cpi JdLfeJf j*Jf 

5j$£U 

4^-3-H 3juJl>J1 j-j^L3a]I lj_x!i^ (jLoijVl 0 Ur I j_*_Lll IJlA JlLa 
^^l »1 «UV1 j—ck -0 ‘* 3 *nji.1 ijjqj ^V! jlud 4cIj-us 

tj-A j-jL- t^ J JlC. 4 _l_u_uj jAp LpV ' 3 4 JlJUI 

4ju j-uj <LuIj^ <L>.1j| Ij_lLUj (jl Jj 11jjlSjUj (j! jj-uSL!t ^JLau Jl3^ 

UlCjJ V (jLo-Vl C__<_Lc. I ^36JJ t 4 j Jl<-uJ>J IJ 4_U_u_3jJ I p ^ ^ ^ 

dUij tj-L-c^aJI J-jj-J Jtljj Ls 131 (_ 3 iw| J^_>o 

4-g.j-t.u-j (J^_st_LL> Lj_L*_^_i Lx_4 4 1 Jlv. IjJJ Ll£j J^JlL<.uJ 4_uJ^jjjuJ I 4jlj_lUJ I 

^j_uLJJI JJlc nIj U «Ul < Ll_A cJ-°J 4 4jjj^ 4_>.!j £jjQ CjLjjU-^H 

^ylll 3LpJI c_-tr.m Jlo-jJI Lpl£j ^_lsL3jlII 1 nj jJl 

. 1 ^ II y, J tJZ-^ V 

j_j_al_3jtJI I j 4 L^>—nJt ji^iUxul uj\ ^4 (^pi 
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t4J jLUua 4_2 jj_Lij £_4_u !^ JjLioj Jl».Jj 

^1J V ~ i (i 1 3»l-< J ^j_AjLJ 34_jJ_3 IJ t 1 ^ 'j a.t 4-" ,„j 

t 3<«oj 4 (jr A_uioJI ^3 jjLcjJ 4 miU ^yjl ula-o-lJI I JlA.^_l9L3jlII 

^_l_j_<_u_a (jLb ■ tA> \\ uj>Jj 4_j_JLc ^^ ^ j31 3 ♦ H ^JoLju 

tjy-4^ »nnfl (j-° 3 j_jJLgo 4jj-La 4_u_aJ <jj)K mM j_l 2L3_*JI JiitIL_ul 

cjULu L^-Lc c.lxj^>. CiU^>JLl ciJJj */7 j */3 4 ^_i^L3aJI 


(J Mil ^_aLcuj 4-lcLg T <- > »V'j 4j i m 3 rtl ^j-3.11 q -o 4_c lLULlAj 
JlJIj 4^-l^L3jl!I ^I J-stTu-u 1 ^Lu.u.4^ 1 ‘ CjJ * ‘^J )J 4£. ^as^a 

4jL3aJI 4-lj)^ mi 3 -Q 4-3jJoT<-1, 1 4jL$_lJ1 

i3^Lc. 3 j_J/LlII 3jJlUI JMiw 4-aIJiitlu-uI ajJjlIj (jjjagSaj 

Jl^Jj 4j_lsL3jlII JiitlL-ul 4j<<o V Mill CjLIgoJI j 3 h V a (J-uLjI 
4£.|jLSLJIj tCuSJlj t4_U3JJ5E_$J!j 4 4.Lfc.uJlj 44 _J_lL_o]|j <VI : JiLo 

CjL3_loJ' ^j>m 3~ Mill Jb>JLl 1 JlA .^ mi il^JI ^j-JaJJl ^Jlcj ttli! jJI j-lcJuj 

V 4_J I 4 J_J_3 LJL*J I ^ 1 Jl^Tu-u 1 I L^jI l^JI C-t-t-a-U ^yllj I 4_U_a4_JI 

. jJsljJI <- «i < <n <j! J-aHstj t Laj>j- 3.4-> 3ju>Jj 4-3 -go Jl>-jj 

^_y-oJ_5tIl_G4j-o ^yl^- (J-lIoJj I^jIj 4_j_Go3t_iIjJI CjLa-uoJI 4 >JlAj 

Cjl!i j_l^L1*JI 4 Jl Ja£.L) j_j^L3jlII 

4j V Mill CjLLgoJI qjS 4_LjJLA 4_CJ^JSC_43 ^jLj £jl_4ia]t ^LiUcVL^ . ^yt^-LH J-uQll 

jJI Lxjj ,4 jLuI j^A 1 (J\JLA jl_3x. ^ I JlS fcTu-U V ^ >->•-»- .^.tl ^ I 

afi (j-U ^ 4*< Mil,I j£.L33il ^yC. ^3_(J j-l9L3aJI (JJ^L^ILgoI £)l ^j miJ 

i j>_jJ_jLj ^yll ^lj->o 43 jJulL 4 4-ut-4H?e-4j 4 _jj>.jJ^_u 


4_Luua UsL^jI (jl :j-lsLSjlU J5j_ 3JI ^yloLftH! 4_ulj_lIoJI j~JlC. j-&LtoJlt 
4 ( jL_ojVI 3Low 3jjJ £j-a 4_Luua CjI^jLj Jo_u^j L^jL^ jJuu^_lsL3jlJI JlBeTu-ul 

^yJI 3 jX-JlI 4-3-AIjJlI ^jL.ci-jVI 3Ljg>. 4-^_goLg 4jjjJoj 4-L>*j-« 
j_lsI_3jlII 4JjLu ^JuJl Juj_j i^yA lUjIJjj mi»!I 4 ^ ^ 

4JL>.j-c :4_3jfcljJLLb 4 ^_^jlII JjIo ^_l9L3jlIIj 4_tioL>JI J^LtiuX! 3jj)U-%. (j_43 


e. 





qLuuUI jmax>s ^^S **-* 1 


lj-1 J-L«-uJ I £-JJ_)| * fl '"" ^1 lj_J ^j-U-luGj 4jjj_Laj 

c-u-caltSllLa tclo^Jt «^tl ^j-^4- .^,11 L^j ^1 JjUujJI -a ACtl 

4_j£jJL_u LUUj! \ i«-n (jr^ -il tdjILflJI 0jJt JM_>. J’jJlLILj 

a U> ,*;. \\ ( j_a LLsLcjI ^LSlj ^_$_*JI 

j-jjsIJLlJI ^ylsUj (jjjJuj jJl . j_$jlJI (Jljls jIj 3 " t mVI ^1\ Jjxj Ju9 

4 tI ^yTajVl j! j-tTu-<JI CjIIj_u_uJ! oSJt> 

.^jLp. 4 jL^j j-lsLSjlII (jLc_}l O-Cv ( j- d JuJuUI j,UVU 

I frill jfri :»>* *1* J*i Lttlt cH Ji >» 

jljJll £-j_lJ jljjt 4_j I 3j_^L*J»l 4 _l>-jJ^j_lII CjLJjJlII C . <j ^_ uajI 

j—Lijv ^JLilILj jljj! .4_3 _aIjJLI .^.11 L&LLLuj 4 _uLlc-^J1 

j-La Ljl T lj ^j_jjJI c_j1 i Mill :^lc.\ . Juu L^_l3 j_lsL3jlJI (jy isL»j 

l. < c. m 4 is^j-c. j~& I 1 j < 3j3Ji, j _}l jJl I (j-A 3^_u^ Lc. Ijj I 

LcIj_jI £jj-aJ i <ij jJl rtJbjjiC. i yc. j_l£1_3jlII ( jjq ^jLp- Jlj-Ls 

4 U MilJJ ^1 JiidL-ul ^ uLalj^Vl <jL> JLj^tli! ^jJL <bl VI ttUn4 4L& 

J-4Jl1I JlIc.j « j_l3L3jlII 4_pwLj J_$JlI1 I^JLO mi <3 C_JJ Jl>- V L-jl \ Mltl 

tJ L^VI<> j^Vl I^A £J^3_9 (J«J ij ij-taLluJ! (jjjsjiejjjiJ jjj jJl i_il < Mltl £-0 

SjLj ^jJI ^jJtl (jr^-C. i o <>< tl aSLsJI i£Ah) llv 1 tiJLiA (jf jl 

J^us LyjJ Litxc^. Lij! Ujj .3LpJI i^Juo j_j^L2j«JI f_y£ lLsIj^VI 
(j-ojJ.1 jjj 3 ' H o-° gjj; ->J1 3 ^ LlI Liijjl»j (jill jIj^VLj 

£-a jj t^" ' J ajJI t _ r 5 jJ! t—iljjJLi 

- .j_i 3L1*JI Jli r" t n \ i^y 6 4_L_aJL_u j m i T I 

^1 Jiir~i i nl (jjs 3jLl <iL>.jJ,l i_k)Gj 

LiLp-l 4 nr I^I_I j^l <i«n (_yi*jil! j»!jieIjjiV! ( _ r 4^ iulill 3JL>.jJLl Lol .(_yijL3 

4_x_jL^_j 4_L^-j_4 Jlj>.^j ^j_uL_LI 1 p fc~» ♦ t 4 t mi } t\—3 ^ ^ ^laJilLa 

SjsjLSjs JjLjij 4jgi~i ^s_&L_uj i(j^iV will L&UsIjij Lo !il Jl jj£.Li j_iaLSj«J! 

_lj \\ ~i . "VI J ^ « j j U 11 J < ■<! , .."tl 1 Jui 4 _lc1_^HjvI d U. . : ~| /' a t 4_LjLj 
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fibL&ljJ, I £■ La I t 's ~)^.a \jjl£ LaLu lLUIIA £j! jJ Li j_i 

J-3 3 t £-t£tSZ-A (Jjv | _} Jj 4 4_oJlL>JI, I CjU-W-JU (j-iJ ^-lsL3aJLj 

C-j 1« Mill (JrU jLtTuTuVl <U_<_u!j Sjj) tSl) ((^-alTt-ulflVl )x1dLaJ lU».jJ 

>»jj 7T\ VLa^ Ijj.} LuaJ Ju9 fib-«jSL>J! fibLSjJlj £>^-1 i£)LjUII 

^ LSDJIj Ulj^tajLlLS 1 j < uh\ 3jaJJ,l -ilj-U j_tilu!j ^LjJI 

bJj_j ^ 1 ^ <J Jlj 5j_uoL*_U CjL<- uIjjJI £)£] idjLStiUI CjLjVjJI lJ ^£i ^JLa!jJ,I 

A i ^ i • 1 1 e i s\ i a -^w t |_j (_j 1 i "■ 1 1 ^ 1 i" ^ | I i ^ **‘ <*?< (__J 1 i < «< ^ 11^ ~ UaU 1 * 1 ■ <*?< t 1 

4_j_3 ^jJl! t 4_3_AljJJ 3^13 J^U- jLL>J.I jUaJI :4_u^M 

^lJLjj-Lsj 4-^_c>.j c_<_ 3!I j ^-$-*-11 ch 4 ^j».^»>Jt 4 JL>.jJ,I J^L>* 


h ^LuLjJI 


J j «A ~ ^J| Cj 1_LlajjV 1j CjLluMi]l *3LpJ! 3jjJ 


4_}LselL<_u^f! 3jufu JiSjJ ^j-a^JI JlLu t^j I H jl^>JI Cj 1 U u a 

3lJ ^ ^ *(Jj) **•S fl ~ ^ j l_4 !j_u£j i^jJuJI t A v \ 1 Uj 3 jJ& CjI jajl 

.^_lsL3aJI ^-uSJ (^yjL^il! miU 


^*t <<>.i 13U. 1 JLa ^AiJJQ j^ax i ^ jJI I JIJ^JIj 

5JjUj ^ ^ ^! 

j_lsL3aJ! ^!j V^miI ^ j-t-u (j I ^ylc. jc>.V jJ! 

^j! jJl_lj 4j! Vlj ij_lsL3aJI ^j-c Juj_<ij fiLcLui! ^ Lul^ 1 <^3\ 

tiJjJLo (j_4 4 _Lja_c LULfiU 1 1 J-Uaj Ju9 j_lsL3aJ! JjLlj (jbLfiijLi! 

3j-U^ ^Lt^DjV 4jLsduji^Ll Ja_4_J! ! JlA ^_LAAJ 1 jJjL>.J 4^_lSL3aJI ^^^IdIaJ 

4_<^>.LlII 4 m « mII cjIjIaJI :J1^ j_i^I_3aJ! ^IdIaH] 3Jljjl^uJ! j_i£. c-^s! jaJI La! 

t 4jj^U 3juC JlAJ blli J_UJ L^jL^ ({3&yi) <—t5t^aJl Ja^ ^yC. 

jL3aJ! fidjliu ^j-4 jJ.1 J 3^ JdLjjVI 3JljJu JJ Ct I Mjt L^j 1 US' 
j^j^jblJ! j-A j-l^LIaJ! ^! jLSfcTu-u! fi.j_<_u jl^-^Tn-uI 3^. L< -° Jl9^ 

^Ulil Uj_Lc cjjl>«j ^Ia3J! 3^_aLL 3 jjfc ^jjUII * (^jjUII 

( J_AJ U—1-£ tjjLSJJ I Jl3^ HJ\JLA . , ,,j jUaII ^ul< 

Ij-lTiS 1 Cjl^_fii ^^JdLjO]! j_3^>o JlSj 4jL3aJI (jr UUj 4_jj-5cItJ 
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qIuuUI jjjnog I^P9J9 jjJI 


4_3e_GLij 14_La_t!u_jVI <j_A 4_L£2J^C CjVLse-a jUJl 4 jlx 1I La 

<jl (»1 mi » 11 3 J ft * J-*_j Juil ^)g> L> 11 5 L <V1 cjJJbJ (^£La_J tciJJjJ 

. 4_Lc 4 Tl.lcj piLjJl (jG*. JlLII 3jLc1 qs>** Mill ^3 j>u 

j3Jj 3j_o^ 9 ^ yunt t JL>J1 < A&, 

J) \ mi J_3_Ij . j-l^L3j>JI pi ( nI jlj, a~ i m^U 4_lLL9 

Lujjv. JJlscUj Jl3 4_ij>.jJ^.llII CjLiIajlII ^Jl&j i^^L^y lj 4_JLa3->'V1 JjlaJI JjJj 

CjL_ 4^ (JjLj ^jU~i < dj O-L^tJ ^^ylsLuil jl 3*11 jjLsLa (J- L L4J CjJ jL3fcJ 

jJa Ij_a ^1 Lcj . 3 jju>J»1 4_ujL>J1 jL^I cjjl>u ^j! JJs jL3_*JI 1 ^a SjljIjiLa 

Cj L-l£Llj 1— lSU. 1 (j \.jj 4_iC. LaTcv V1 j ^j < - 3 <tl J_a1jjlU ^-a J Jj_ 3]1 ^jJ CjJlscj 

3» 11 pi JiitlL^l a j_«_u (J->» I £ya 4 _laI£L11 3J-3J1 

. I Ju Ju3 pi J La p^jLo* Cj 1^ZL3 p L» ♦ ^ jIj-ATmj^L! (J_iL9 
♦ S ij j j 4 l 3 ♦ 1 1 p I J.3tTt-<-u 1 aJ-.J ^JlU 3Jl.ljl.l11 c-.l3 IjjlJI La 

l 4-U-U2J y J C 4_uL?e_lV 1 La-A Lob 4 -LlLs 4-LA-LJ 1^ 4_Ot^jJ, 1 CjLLJI 

1 j jl «LI)) ‘.(jt-A Lufc Lfcjlj-il L_A?eJ <_pJl jJ^.ll1 1 4JLuL>J 1 

(j-saju j- lL u pj ^j-cj tp < m^II J^lj ^Lla-£ J^Laj OjLstJ L_iJ5eJ t4_il£.L^ 
LLp-l L^JSJj l3j_aLL> cjIj-JlIII &J-& (jj^3 La tp<<i>«tl l_3jLL3j 

Lu Jlxa jLLjlILj Ij3G j^VI L)JuJI 3j^>.| j! Jl>L '.pic. j i 3jTlll<.la 

: J^tSLIl: jJLI j JHa.« JlaVI 3 Jl_uu 4^n < nil c-t^l jjlII La^_ic £>A^!i£l (_^1 

t JuSLll l_3jLL3j Cj1^_l»j CjI Jlx I • <n Jj^SLIl £j-a 4 Uj mhII CjLc^j>JL^ 
LLJj CiJm J*> 4jL^ lJjjIs ^Jla 3j_u^ CjLc,jj?£J Jjj^SLII pjLitlujjl 1 jL^ 

jUj V juSLlL l_3JIj 3jL lc. l_3_lLJI Ij_aj i JljSLIL 

Ojljjl LaK 4j«l9L3jl 11 piJiitlLjjl Aj^oi 4 -a ^lv jJI l_4^1jjlI1 ^JLa Tuv I jljj-j £j\ 
CjLAjSr"i I t> 1 1 jib ijjlal 4_U-oj s>j"‘ 3 t p J V~ ( til 1 A Kj ‘ j •>>'*■''• < >'U Jjjloa 3 

Cj1^_jjuJ1 3jjL-%. jl j^j i JlaVI Jj^laJl pi Jiitlu-oVlj l4jjGJI ^_lsL3jlI1 ^_a 

♦ 3 J-tTaJ 4-jJV jJ^.l.l1 1 

0_l>. (j_A ^jJ^LluILa 4_La^_a ‘Laj.szxj j_j^L3jlI1 ^jjIsLuj ^ jJl ^- l a- ^ > ^j^lIj 
i4^oL>> 4^Lu^j cilljJ 4^Jo^c p^lA 3 ^j» ts~> 4-lloJ (BjLl^JI jIj^LI p1 <1A 
4 _jJL>L^ JljJlu (j^Lu Jl>*JJ La^ . Ll-uaiJ (j-\ r a Ojj^l (jr^ 


8A 






I <KAM j i q",, mV JlaV! 4Jj^Ia 4 _Ll<_uJ 1 jIj>U 

jLfl£. ^IJlitTu-uV ^luI jJI jLtfuTuVl J^a_j 4Jbjlo 4-j-Laj i LajLlI^.1 

clLIj ^ T ^ J J 5 Jjj_Ls 4 - ^ - l > -jJI £jLU]| 4 (jrUj 

4Il3^I_C. (J_l3 ^_llU (JJlU jLlliVl ^-<-ul jJI Jl?cIu_uVI 3jj_t-o 

. .. 4_l>.IjJI £rulj_<iaJI Ij 14-jjJ! 

^J_c. 3jGjJJ j j ^ 3 ♦ tl ^I j_3eJL<-o 1 » j-t-uj ^1 jLSfcTu-ul (j I - Jj 311 1 

t J j3" Mill Uj^»* JisG l_3j_<_uj tl_LuisLo d<jl^ 4j < n£i i?tl 

JUGjJj .^_j_aL3_*JI ^Laj OjI&J 4_uoj_C. ^jj/LlII c-j! «Mill £)l 

I Jl_lj 1 ^ ^_ji^I (j j 3* tl 4 _^j! Jl!I J^LAU ^j-c ^$jLsL*_4 

JiieIL_4j^U JlaVI 4JbjlaJI e-Js! jjlJI £)l l_4^ . 4_3_&tjJ,t (j-*- 0 (jy^ 

^Ul^VLoJ^t <> La^-uG 4-Jl 4 ^jjl^ <Jb?e.^ Cr^ (jlt-utl 

<LuljJ l£U j ^_uj (jl iCjllpJ! 4_<_u J_ufc j I 4jIjijJI 4_<_uJlL& CjI^jse-L^j 
jsj_3Jt ^jJ L^JLvVlj ^ 311 lGJLscIlII cj! jl>.! ^_lsI_3j»JI &jjb 

4_j_c jJa tlsj I Ji^iG cjIjjl>JLI j Jj-stSLU^ ^-lsIGaJI ^jla *^-4 T l > JLIj 

. . ♦ 4_uL<-uj|^ 


85 









9 


^Ij^t L-JaJI Cjl^5e_Ld ^JUallJl JLcLuuJ JlS 
:3jlc J^Joj <jK < till 3_iljj 4_uljjJI 
CjjJlIj CjVLv. tc-jL^aiw^l 3_ibj 

2 -y ,s*> tl £j\ , „ i ^J1 A UV1 CjLj^JJ *L£t 

Jju>Jj^VI jij tlj tj-s-aJI <ULUJj 

^_i_<_ l-ljj ijJ_ ^ I Jl_&^ * bA j » i _L_>» ^_Jj j_$_*JI 

*(1)^ **att Cj^I^ mi« 


j_^L*JLl <iLj_>»Vl ^_Lc ^LjI 4_^>. ( j- 4 j 

(_^Ltlr^ 1 :3ji_c J^_La_i ^jLSLcaJI 3 _}Ljj ^_iSL1 


4_4_jJL_u J^L_uj i_al ,v,< 1 t J_^>JI jJJ, 4_JL*3 JjL_uj 

^4Tl>J> 1 Jjfc *.JlJ_<_aj| t 

^-jJLaj jJ_4j j;LiJJ jl JjJuu ^yk. 

£_<_4 jJjL-uJ £__U J I ^ r 1 < « ^ 11 ( J_cal!l p J fc> T\ 4_<_LljL^_4 j 
j_*_J>0 ^ylLll jf SJ_^>JI 

4_<_ujl_4_4 j! (J-J-4J £-*J->J,l (j! ^1 $4_*JJJN. 

jl ^ j 3 t ~ IL) < II <j_C, (J < <1 < t l ^-J-la-LJ 

jil ^qI L eJLI tjl jl S<Lic. jUll <__x_JL_uLj 
J}_>J I ^ \ <r C I _G_C. I jLSLcuJ' p j ^ j '"' *J t—3j-<-u 
j—oVl tijj-j t4_t^L>JI (j£jj!L_u jJ! 

SJluiaJI (jyk kLallcI 4 jjJ_<!u jjJual] 4. 
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qLuuUI jjjao 9 Up9J9aaJI 


JxcoLijl »to Gtl £jj . L^oL^ILsI i *' • ts*\ 3j-^->* Cy-^3 jj_aVlj 

3Jj) « 3 a £jj $>3 Forcage j-u>J tj Jj a tj^. VI 3>A l) 3 4 1 Jid* 3^-^ Ij doJ I 

£-t^j3 < _ jy Ilil <j? jto*. t^jLuilIlj JSJI c. A aj La Lil 

C-tTt^J 1 4 J>UJI JI t^JlII JI (J <1 f^tll t- « « 1 It ) 4j2>j»3lJI ^j-C <4_5 &aIo!j (j_u_<_ul 

. Jlj^G J£j J>j a t <~\11 I 4 ] 

j*t Mlb«d ^Hlj^Jl Mbit lbU m) 

4jIjjJI ^ic 3 (jr^ j-^L*J»l Ll^-jJ^uJI q I ^Jl Gj_oj 1 

4_i_ujJ_A> 4 jIjjJI 4_4_uJl1a ^lr. 3^->* (j- 4 t4j<^*>jJLl 4 jIj^JI 4_u^L>.j 4j^_A_lJI 

^ **- <^>L-3 al— LJv Vl ^JLc CjL_uIj_} J t^j-saL^. <L>-jj Cj1_Ll>JI 

cJsj-jlILj (j! 4 _*_<_uj_jj 4_Gljj <_jj_j_c. ^j_c, 4 _>uLLJI ^^^lol^aVI 3^-4^ 3^ 
^jjJlIIjJI tilljij 4 jl3jIUI J-^jaIII 4_3t_c<3 4 -lLGj 4_Au 4_>.j Jlj V mm$ 

^jGu-u (JjJI ^jLjijy! 3 ^ j_& La 4-3^_*_a , ,.jj *^33"^ laL-SJLI 

Cj^liLAa lTG lijjai Jla . >->*»■ 4 4 j 3-4^-JI <-Xaj 

JljJL33j La \j-l£ <—Jail ^a-ufclAa t3 Ju JlC. 4_i£. Laical 4_j_3J_>. 

^1 ^jL>JLIj 4_l^L>JI (^ru!j-3_JI JlLa (j_a tCjL*_aIL>JLl lJ&Ij^.I j 

Cj J a~ Mil eialj-cVlj j_3JI lLUj i 4_3_ujJI ^jJI 4JL-0 c—JjLsVI 

4_3e_co j_a LgALcT 4 33" a tjr ^ 3d>^ 3^ O -4 LAjjJljv 

£)! ^jj)^_GaJI (j-a iSs" Ml ^ Cr^" 2jliU 411 < mV! ^a-Alj 

^o e- JG <—oej Jjfc SSjV^ll J-t£. J-3ls J^J L_ala jl ((^IjJ ^jLu)) J^Aj 

O- 4 Lr'-p 1^3 (j- 4 

(j^-jL-3JI c—3^ '^3J^oli! 4 ^Lc^I 
Jl>- I ^a_U2JU Jjfc S<_jL>oVI ^ JlC. jl ^1^3-11 ^ JlC. 31 jX\ jl 

^jl c-OEJ Jjfc Ajjv La lil (^L La^a- C .jJ jt ^k£ jl 

LaJu£. 3^Jlu (j\ ^jjJjLall Jjfc q\ uoej <_3j£j t^jjJjLaJI J^Jlu 

Lr^ 3^' 1 jl3r. t 3lV<alt Jjfc SI j mi3 i ^jlS" Jj Lul a 1 ny <_t_L*JI ^ 
3-a-C. ^J_a La S^,i3»tl cJiiitjJLj <L . <>>tl < . 1 «>%3j j jLa ^aJ SJLilsVI l_jL>o3 
(jjiAJ jJLuaJI JuJl>«j ^jjjLaJI J^JuJ! 
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^IjaJI vUlg-UpjJjfcJI 


L ysjS\ (jsi J V nil (jr L. aLlII 3jJd jLlI^. 1 (j£La-J i^JlX ^1 AJ SLl JI Lai 

SJi_L_s J^- J-ftj ^1j>H 

Cy* l*J^>* <—(jSLIj *4ja&VI £_s!jJI (_^^_o>.VI JIJ-<-*JI 

^ > j ^ <j_a ^Lju (jdL>JI (jl^ I jl La : JuJLselll jJ l_lj La ^L. jjLa tl 

(JLaiLvL^' iOj j U 4JI ^ol^—aVI (j_a lju>.lj (jt-L>JI ^yzj-a <jl£ I jl jl ^jIjj 
( j^J mi ill (jl^ (jl^ l (tay sacks ) Cr a_<-uj ^Is^a cj^ j^>. 
L^-aLIo 1 ajl < m JlIjj 4j t-jl <.-">1,1 4till jJ JjLjjjJI tiJ jllLal ^1 Lu < id ^al*JI 

La£ tCjj_aJ (jl O-lL V fu (j_a 4_uL<JI ^1 j_>. (_^3 3LL*1I ( jr j I Jlu 4_&Jj 

(j-L_L>JI (jL^ Li I La 4_jj«ji_a , ,,~ a 3 .a n ~z- 4 J3j." L" 4_3 j (J^_j j j>£La-i 
^ « <^j Jjk jl «Downs S Syndrome (jjlj» ck>!>c-I 3_cj-a^c-a <j_a ^Lju 

.<jj jJIjll ^aJ VI t- < i < <ij till juj 4dJjjL3e_aj 3j_u-sa^ 4jLo- (j^Tcj 4 Ljj jjtla J^Ltl 

q-a (J_A 4^j_taiil CjL a Jl^UXI J-4jiJ ^ T iSL> l^_a VI 0 d_A (JlLa C-uL^ I jl (_£jj 

4 < M aL>JI ^j_t_u ^ 0 $. 1 <n <11 <j_a *>■ 3 I t a.. 1 /> <11 < 'IL \ ^| ^11 

^JLaTcvl (_^ 3j_o^ 3jLj Ji4_uiaJI CjLuL^wVI ^Ijlll (jujLJIj 

.(((JjlJ» ^1j-ct 4_cj^j5e_a-J (j ^ l 4 jL-sdI 
Lda^-a ^Lt-J l_Lujv- ^jla^ej (j^j| (jjS^C La lj| dsL^_aVI <j_a ^_u£Lll (jl 
Jd «(jjl J)) 4_cJ-a^e-a jl t4_JI ^£jJt (^jaiSLo (^Jj) Jla 4J £^Lc V Lcukj 

JUj (jl c_ocj Jjk till j (j£. (j->J l al La I jl (j^Jj ^(j^ ^^ Lj^ O^- J4 
^alc (jlL 4_j_ioi_uj 4 K Ml a till j (_^ (jl Ljjs. S^^L^jwVI (^jlc (j^_aljJV (j^jLSJI 

LaJ_Lc 1 ^ r a (j^ I II (j-^-aJ L^JL-alj 4KLAII oJufc (jSLl 4 j-usLjlU aLp-Vl 
djljj?c_La (j_a 3 jLjV ^j^. 44_uljjJI t-j^-mJI 4_>JL»_a 4_ulj^ »Lal*-ll ^a-Luj 

«gene 0^>*)) ^>-oLljl j I 4 jj 3 3 a «gene (j^>.» 4_^LdsLj «4 jIj^JI 4_4 jjJ_LA)) 
t-jl <„7sl (jl ^j-a ^cjJI (_yi£. 4c-*_uLa «gene (j^^^ j! (JI^y <»I jl *<-^lj 
(J a miJ till j (jV I (J^l nia j-u3 Jj-lil (jr^ljJ-H c-.t ^ ^UI <L>JL*1 4^j-»ll 
(^j^VI C-4^1 j-*-II ^j_a j| 4 ^LseJJ! (j_a Jlj^Lj La (jjj ^ mi dl t_jjL>o 

.^SJ5e-i3 Jl^ 

:UIJ^l dUril ^1 j ^ Jfiii ,Jl IAjMrf UMi 

«U| L«^ i3JL»ji "i? L»^!j C.-a- iXI di!jjtl«JLI Jjslj ^_ya JljV 
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qLuuUI jjjao9 Llp^J^ooJI 


La ciLlj <j_a iSj-* ol_9 * *JlaJ 1 ^JL*J 4 3hHI jj-t-aJI < <i i £)! JuV 

L_>t 1—Li-<-u^>..j i. c LLtl/j 3 jiL*_<-u ^j_a j ^c-ju L J~ J - iJ 3 0-'° Ljj-LiUj 
L>.I^ILcI ^j_33JI : 1 _uj_jJ 1 m3*\j La 1 gj4j ^.^nn Lj3L>-I 

^yla T til ^jLalll <J£ <—t^jLalll j_LLe_a-s 1 3jgf. 

t ^_j|jjJ| i >( UH jLL_> L^jLa-uIajj 4_uljjJI 4 _<_uJu^JI c_jjJL_uI 
i(jLt«_jl M-J ^L 3jl j^L. ^J| t 4_<-^L». 4jj-tTa.Jl L^jJ^_ijJl 

tjr 3 4_cLuJ3j 4^jj_tfujj (jLajVI (J-uLj ulai> ^ jr L 3jLau_uj tt-JL >L 4_ujLaj 

(J_jL_o^J! J_3&IL<_ul ^ J-3 j £)_a j ^jL>JI (jLiujjj 

3 .>, ♦ 11 3l_j_>J I d^jyuh j-l-lji-J (Jjv I ya 4_j_lLJIj 4_jj>-I j 4 -uLlo-iSJI 

* C lsz - u3J 4jjj9j 4_u_ai_Lll 4 jLo- j-laJu J^j*_a HJju Jj) . (jLuJ^LJ 

4_j_Ll1I j»luu yhj 'j U-Llj Juul La ciJJju nj 3t 1 Jj t 4jjJ 3 Ll>J1 JjLj 
^ jlolj-a! (JLe_a ^4- «>»tl *.. v 3~ 11 a .^J_l3IL_uJ,I 4_jjL_ujVI CjLoLU 4_uIjjJI 

gl <>> C Vlj 4_3 c_i^ljVI ^g j ♦ ]n")j BjjJ Ll II gl ^^LudJj 4j>.Ijj>JIj l-JLoJI 

4_uj_*JI 4pr < nWl gjjj 4 _jjlj_lLJI >>»^ Vl J_5t_a Jj>o 4-tt-L<^> c \-uzlC. I jLejJj 
La ol ‘ L^Juk j_A (j-tui ♦ L>-J-I^uilj c-xLJI ^gJLc. Cjl^ptla (j_a Lfcl 
4_L*_3j (jl ^_til (jLuJ^I , ..j La ijjsIj j_A 4-JI 3jLLV! L-.cC.yi 

jl j_la JLa ^j_a t LcLaj 1 ^ isi*) CjVLe_a ^juyuuj 4^jl_A 4_3 jj_Lj 

jJU! £)_a La-Aj 4_uljjJI ^njLaJJI £^Lc jl J < n >11 t _p»L^>.j 

.4_uljjJ! 4_i_uJ l_L^JI 4jl^Ll!1 4_j^CjJ,I 
(jyAc- 3jJl31Ij jujl>JI aLo^Vl ^JL*J Ludj-cj VjL 3 JljIjjiII j^LAjJI ( j^LI 
. LiljJ ^-pea-o yualc. j’Lujj t^JLa JlujIj L^3" «4_u 1 jj 4_t_uJ_ui>)) aLl 

1 > a j <? I 4 _i_4.u_lJL 3 JlJ Jl C. CJ> LLjI i . aj ^JjLt.u.a j_jli <^4l i^£yu±i yuz-LC. J_J 

(^Ljj ^LjI jl tLuji^jl ^Lul 3 jLc.I 

«4_j1jjJI 4_<-uJ 'i &)) ^Ac. 4-C.LLTu-liL) ^ « i^ij (it . LjJLL-a (jj^J jc_<_u_Lll ya JJl c. 
1 ig \ »yj i3lj_al fO~j y* *L° (Zygoto 4 />> J i) 4_2t_3la 4 _J^j^j £jj 

(jL^_a Jj-pe-a ^j-a 4J 4_pjj_LlLj V-l Jl^j * L^J ^LiL J-a^>o 
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^IjaJI vUlg-UpjJjfcJI 


ve-uj (j^«J ^-Lc.1 ' jj) ^ , " 1 4-*_<_uj 3 jJ. 3M . >.^w 

lj i-dJj J£ j! ^LlSJjV 3jJ9L_*J! 


.genes o1_Ll>JI j_c J^UlIlj 

Cj LI 4f . ( _ r b j-ufcll Jj-»- iSj-^ ^-1L ij-aVlj ^jl Jj 

3j-La_U_aJI <j-« (^l (J4_jjlj 4_uIjjJI L$jLaj_3_c t 1 ^ ( Mrtl 3II 

c 3 3 3ej (j I 4 _uL_ 4J^ dilj3j-o _}L?ejj 4 _jjljj i 3j^ I jJ I ^lr.j ^LajJ! ^.Lc. 

t 3» t>> <j-«J p-w < <itl j^JlI 3j^I jjl <jt Jui^ ^jlSJI CjVLv 

<>Jl& «4jIjjJI 4_<_uJllA)) q <i 4 i~ LoJlul^ i Li 3f, JLaloVl ^JlI 3jjLXI 

' aj L> n II 4jLcjJL«j 4jjjji,l (jL_ujV! CjLLu^ j_ullJ! <d 3t»> > a I a 3U. >11 

4_1j_j J) \ -%. ^Jl (J_i-£3 j_j_!I ^j To .LlH 4j_xaLj Lo ^i^. 4_usL>. La 

J-SLtTu-j £) I 1 q • ‘ ><j t(jL_u_i*^l 3_iVj 4 jI Ju 4_^jv j_<a 4_u_u^j 

^jlj ifjy^^alA ijjUlU £Lo ^j3 olj^Vl 

t^l^_>iJI gl 3L /11 0 Jufc 4_uljjJI 4 j_u JlI^JI ^j-u-g-lj La J_Lc, 3 < . ^j_ul_Lll 

^ Jlj *■ i 3~ tl 1 ^ ».. ^Ull 4 j^JL_uVI LLa (J»l < nn (j I £j-<a-U 

{j\ l_Ll 4<_3jLit_4j <j-° 4_3tL_uVl ^JlA fiLjiej La^.j t(jL_ujVI 

L^.tl ^>Loiil IjlA Jil ^jL-ujVI 4_cv^3JI 

4_oJl3v. V ^jL-oj^/l 4_cjJv 4 JLl>u ^j! LfcJuxj j^lLIL-uj ^_l3JI 

jLp* ^Lcu-jMJ 03 ^ Jl^j (J-t-uJJl cjL^jL^ 0^Lj.^. tl 

.(jLoijVI J^c (jLoj^l J-3 jL 4H mij t^jL^jVI t jj^j 

J-C. jjjj JlJj_ 3 i 3 j-jLSLlU Cjj^t_jJI ^JlA ^Laf jL_aj ^jt Jl»Vj 

ciU3 J> < c. c_<_3lj-u_u ^ jJ! : L^jlj ^LajJI 4_3 o1ojj < »3 < ^*C 3tl CjLLa-C. 

J-3-11 (^u_L3JI JL^cl tlo i <^>3 4 _jjL_ujJ ^Ij ?4JLojVI e-Jsl^-c 

t-uTaj L . ,>, !1 j 4 _j^IjJ,I ^-uLla (j' ^ Laj S Cj L_u I j jJ I ciiij ^JLc. 

j_4^L>«JU ^1 j Vi i »1 4 j jj_3j (jl 4 -lL. ^jJI ^Lcl 4K miU jLu! 

. L^-<al J V*t I nl_J ^f 4 mMmi Ij\£ 131 Laj i3jj?e_Lll 4-O.jJ^ui! 4 ^j_*_LU 

j—udj L^jI3 4_ajSL>JI ^C. e_<J?eJ Jjfc S 4 jI i-LUj^ j-oV! !3lj 

c 3 i~i 3r <a £j~) J->-l (j-4 mi j 11 (j_c (3^° ^ <<n (3^^ 

cJJ3 j£j— < — LM ^ ^ ^ ^3 1 A 1 ' 11 L L_ujVI £^_l5c_^JJ j-tTu-JI ^_<a 3 *^^ L 

(JJ) J ^j-tTu-iJj ^Loj_u_<_o^I (J t/^4 
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OluuUI Jjjnog I^P9J9 jjJI 


l)jll_3J! 1)-A jl <jjA j-coj J-ax. 4j^. 

1 )L_ujVI tillL a->jJ i3j-<_uV! t4_jJl_>JI */tlj pjStl ^L. JoLlstU iiilll 

S La-aL^jx. La£ 

^Jl 4-lSLtTu.tI jLjuI ^-t-aTu LcJ lIc ^_aTl>JL 1 j ^jjLUI i q^SLu-u < *^ 
3iVj J^LJljJI 1)1 Jl_j_a ^1 \-fraj\ Jla! 1)1 Ap tlsLtjVl JLaT (J^aj 

jjLpj cP^'i 0-* o-^ lP^- lP lPIIj JULVI 

Cu_l_lJI 4_»j (J_aj>o C.<_ t _s&j t1 3 1 <u JjJjll CjLLuo ^yz yu£ JuJl>«j ^Jl liUl 
<__J_*JI £)_a 4_3_jLL (jrA_» (j-Aj 4 -L u ua 1 j_a jlnitj 1)1 ^pLc 3jil^ 4JLJLJI 

tilll ^Jl La^ l ij) Ml Ul 3U» jLfcjVl JJJlJ L-JjU 4_£_1 _i_1uJ I 

4_1j_jJ1j C^jI ^jLlllil Lbe-aljj-J ^j-c S J i3~ Mill III HLa» 4 3l*w 
JL*. i _ r -l J 1 U fw3j 1)1 y>.j-S c-HaJI 1)-a <J£ Cr^ .((dj-t-^mi 

&J- 1 -UJ l)jJ 4.-L.UJ I 4 jj1SHI 4j9jjJI ^ j imI t Jl>.Ij &yz-£- Jla-scIJI 
CjLtjVI till! 1)1^3 La-i3 3!j 1I jllitjj t^ibjlXI 4 jL^1j J_aIL>JII 4Jjlsj 4 _j_Lulj 
^_a—<—lJ L>iJI L 4J t /j . 11 j t L4J ^l_>o ^Ull 4_tl*JI Jljj-jj 

0 Jl-A 1)J^3 1)1 L-Ll-Laj 1 )Jj t 4_<uLj9 J^>j| 2 jJb JIa 1)1. L^_<_u Ij-tllJ 
^ Jl3 4_a 1L9 i^>JI 1)1 I Jl& lys LuIaj Jj t4< <1 a jl 4 _&La-4 JLaVI 
l)Laj)/l ij-3j Cr 13lll ^jl 31II i)l-^li^l LLuju^ t [ 4 JI Jjj-ojJI Jji ( m 3^-°J 
^LLa-i Jl_3_jJ! l)l_k_j_lL l)t LuIajj . 1 (f> '< a ^jju V 4 -^LLo JjlULi 

t4_j_il_«_u_il ^_j_S 4_i mi 1)1 <L>.L>JI jJt « 4j1jjJI <Luj JllA)) 

. i jju 1)1 C.<- t> . 4JL3 a^j <>Jua3 1)1 t <n 

4^jjlII lil (J»l < »m 1)1 4^>.|jj IjLjijV! y>- ya 1)1 

l)-o ^4 ] JlujlII lya j-usll^. c_jL>ijI 1 )_c 4_i£.LLd liL^ tJjLjjjJI 
^JL»JI 1)jSLlpi 4_cJlU 1 ^l♦ *»■ j L« 

3j^Ll*JI 1)_a jl «l)jll mi nl» ytz j-&\ iJ^. ^LljJ ^_u-uj I jj ^_ ;y Il>. 

j_^2_l*JLi < 0 (^jJl La S ■ 34 ^-La Lj^SLa La Lajj ^JL»JI 1 111 jf S 

j-j_l^2_a 4_tic. l)j<Lu-u ^Ul La S t4_jL3_tl^ ^iLre^l ^J£Li La^ 1 

Jjfc SjJ^T ^LuLi 1)1 l)j_} 4 Jj^j 4_<_oj2j jLjlitJ yS JJj-UI 4 j 

«li^^» 1)3^1 (J-A ^4 _a1 4j ^J-a^oj 4_u! yC. 111 ULcujI l)LtujVl 1 j^j 

J_jL^ La 111 J_3_L 3Lj_>. l)j‘si ,„ HLa S4_j^Lj 4_La ^_caj (iJLafc d}l£^ La 111 
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^IjaJI vUlg-UpjJjfcJI 


Sfililus jl 4_Lc. J_t^V! (J-lLj ^Lcla ^jjj-tfuC. 
t L^_i 4 _lsjLj>- ^J-jL<-u-xa j_pj 4-oJI Cjll^UtU 4_jlj^lu_ail 3^ U» /11 ^j| 

4 t mm SjJL j_gj 4_Cjj_aj 4 jLc.j j^j-4 ^ gl < <i rll .si i ii-v 1 lj_aJiie2Lijjj j! j- l* . U 

S jj JlII I Jl^J ^y^ujjCU t 3j l_C V 4jj^JI g Lcj-lU jJ< ) S3«iVjJ 1 jj (j ' 1 ' 

CjL«Jl>JIj)) JjuaiL) ^oimiii La g!j_co (jJj-iLUl gL_LcVl IJlA j_se_ji_u_u 

^Lalii «2LU^]1 

4_<-sdL>.j . 4_jjjjL9j 4_LC. L g T i- > .l Cji-Lg-ualLa j3 Ljl <>i 311 0 JlA j_a j-uSLll j! 

^j-a 4 jj_L 11 4 3 tVi 11 d<jl^ LoTicst^ i^vLlII ^-C. \ m 11 ^j3hll jjlaltj J)I *~J La 
.4_ic.jJiJt 4-LLt-uVI (j_a 1 g V <T*> l^jic j-uj ^cLLl^JI ^_j_3_1uJI jl£^ jj^ 

<j_a S ^jJL cGl£ Ja S <j^>Ij^V! Jp* J-* 

jjjLSj 3 j_<_uVI jjjLSJ 4_u_alILj C-^lJJfcJI Cxjl^ l3La $ J AUlf ^Cj.jJI JlI| jJ| 
4_j_aj_} JjL-uJI <h 3*w ^jjJ! 4j gl til 3j jGJI jl $ CjIjjJ,Ij 4 _ tS LU >' 

tciLi jjJ t kjuua-Juui tJ^jvV cJsj L^_j 3?j-a! 3l~ j iJjj-LllLi (^1) 
£)! jL_ujVI j»a jl tCj!j_ji,!j t3j_<_uVlj 3 jjV 1 ^g-ufclGJ, 4_i_<_u_liL j Cj I J_l3ju 
t J_aG Lg£ L^LLa_a 4_gjL>. CjLstjVl lIUj C1<JlLj j| jLaijVI j j <«-i a ijr ic (ji-Jj 
L^l*_>oj t L^jLjjv Jl jls 1 n j 3^ 3 IjJsl Jjl_>o 4_L3_>. j| 4_l>. ^Ui^I ^Jl C-J-uo 
jjfc Laj j.u.Jl 1 <jj I ^1 4-ctuij JjL_uj j! jL_ajVl Jp* £j-a . JlJjJ LaJilc 

S3jJ-tTuil c_jL>oVI Ij t^L^Vl p 3♦ tl ^z-yus} ^jl _j j11 

JjLajJlI {j-A (jlj LaLfc ^jL-uJ (jl Lt-iajl gj_gll JuV LlAj 

JljLa <( 4 _j1jjJ1 4_<_u Jl-LA)) p \ c. jL.iTlC.Ij u V t u t n a 4 j1 U,LLd Li^Ljj ^JIjJ ^ 
4_|JLjJL>Jl 4KAiL (jJjuj JjL-uJ j-Aj tCjljl^oVl ^JlA j-a j_u^ 1 Jluu 
jl ^ g mi j r i) 13! La j-Aj jjkljJl L3j t^r. ^g Te> JLlj jjjL3ll 4 _u>u_LIIj 
j_a ^^ILl 1 4_bj_*J, 1 4-Lg-uJ C.t^-iilj 4 -CwjJjjjJ! ^j-Lt-U 3 jJl 3J1 ^ *~i,,. 

^Lg-ixJl ^yJLJj 131 La jjfc ^j_lIdjJ,L^ t LtSLg-a l^j mi «4_uljjJl 4 _ljjJll^JI )) #JJb 
jl £_lgj jl j-gH>JL! c-.«j>»1j j-° IM j! ^oJjlII Ijufc 4_i>.^Lgj gLgJLtll 

1 Jufe j| VI 14_>J 1 i^> t V ^^_g_j_>J s I II <-^I C^tJ! !ju& JJl^J 
^j t^i3 mi j V LL t -g T cae-g ^oJIjlI! (J^-J (jl 3l t^j-Aj->ii! ^J1j-t-aJl (j-a-jJ ^^IjJI 
^-t-gTu^ii, 1 jjyC.jJ 1 J^LIj 14_IjjJ 1 I4]j_gj 4 mi miJ_ a ^J_gC. 131 VI 4 ^jjlX 1 4_j_gJj 

4Jjj-t.u.g CjIjj-s^I edJL^ tCjL*_gjj>Jll jJl_u La 
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(jUiuUI UpsJjjjJI 


do^dd UvUJt (jjc. udjLdt *!>»-l t 1 ^ fddl lS-^ 

d . .I ( i /j I1 ii dJL_& J_l'i_I ^J_i 1 1 113 JIj d_3j_*_tl ^ rt x * Cjj ^o c-l1 1 3 

.«d-ulji^JI 

(jl (J_J CjjJtuJ! dJLA (JlLa 3j_il 1 it a £-d>Lll J-ILal d^J 

(JjjdU>J!j Ci-a-jllj d-mljjJlj idjjdJcHll Ci 1 ^ jji JLdUju LiiSLlj .(j^jLaJLj 1 i q\ 
. i 3 JlX>. 3-3j-*-U (jl JuLL3LS l_(j| La£ 3jl i~l I 11 VI dLuad d3j_*J,l 

jjr~ 1 ill 3d Lull jjSLdJU jjjs ddl J^JJLI jjjs jjSU I g"nM jt-n d^j 111 Ci 1 njl I »Kd L^jj 

L^dljiejmil (jSLdd LafT jLajJIji-ljdsJI (Jdd.1 (jjl L^aljieiml ^jSLadSjjJLs i^LLlII 

id-j^jjjdall (—Sjjell jl i£>L*1] ^ Jl3t~i I n~ jjl (jSL«j (jldjJll dSjJldJ .j_dJlj d-LjLxU 

(j a I« tl Ci <‘v I La id^jutll £_La j! i»l i>i3ILi o_ 5 ^J V did djJI 

Luo I y^- I ^ jdj Jl>.| iyl C I *>■ ill (jl did ^Jl l_d Looj 0 Jjj ^ 11 (. t* IS) d" ♦ t d i 

(judl (jddLLaio (_jd3lied! ^Lijl (^a jidieluij ja i_£jJI ^al*Jla .3jd£ LaljUklj 
.«genes cjLLu>JI» ^^Lc, <y\ in>jj d_di3l dull ^Ll*j ^jJI ^JLaJLi da^Lc. ^Li 
^jLLa^-dl ^JLl ^Jdu (_£jJI ddt_JI (judj dLd>.VI a Lad 

3dLdj (^1 (_£djj (_yjll (—ijLacillj Cjjotal! (jdjj . . ..£>ldl dLscdV ^1 1.01 
ja dlLul(j' ‘ ioLij ^Ldl ^LijVI id3d£.^j ^ 1 n>dj ( _ y j|_j ; id>JI ^LxjVI 

. (jdK I lit! jLadVI dK ill a Jd*J d Ij I Iij L^jld (_yjk (jj£L) 

LuLa T om (_yd i_^jjij-uall (jjs jjLi Qj J 3~m_i (jji jrCo.Ld!l ^LlII (j-oj 
(jus 3Ljl_»JLl (jJLc ^j! Vj iduOdLSJI JLidd-Vl “(Lad ,_p3jd Vl 

J^l ill 11 La I . Lg-al JLa-~ 1 nlj d^jdl 1^ a~ 111 a (_,« 1 nil 111 . djdLdj 

^a_^3 dJjl 111 QLaj j»lJiejjji'in jjSLI idumllU dujjjLSJIj d T ^.ld>-'in L^IlSLuil 
.3^-mVI ^ do ♦ i-uiH d_td_a3o.VI dd>JI ^_a laJd djuuLj ^_a3_>J.1 








10 


tfic lA>i$ <-*$J*-J' 5 j*a» *lj*i* 
:5j*2f f0£fci* 

4-C^.jJ^uJI SjjiJI CjI^sc-la (J^. ^\]n a Jp* ^j_a 
4_/^)!_>■ Cj1-Ll>J1 eLujJuJb jl 4 j!jjJ! <4_<_u i4_aLc 

1 $♦ \ ij (jjHi! gSLUll ^ J^a j_A U : Jal > hIj £)l 

*jj L~ 14-jj-tTu-iJI 4 _j!jjJ! JJ^jOJI lji_A 

lLUjJ Jj-J^l IjLjfc (J^Lc }l_3l 

4_t£.LaIt^*VI 4-4-ufeLfl^aj ^jL-ojVI 3Lp- Cjlj-5e_UI 

JlC. 1 jJlII £j I UU ( j-a-3 SSj-<_uVl ^ A La_t3 

^^_LLaJI * * **It i » i. « t L lL^ ^ 1L .^\ 1 1 4 1 1 ^ ‘I1 1 

£-a-l^>JJ Cj M *\ Ml t JjJUJl L$-jLj_L ( _^_3 J_<a_j>u 

t^y_cu_L>ji lLlJu-lH ji 4 _j_cu_l>ji s^jjjtii *>■ < 

dxjLJI jJI (jLSLIL Mill t(J-L>JI 4 _u^jj 

Vi c__<j^j <-dJj Milt 

jl 4^vi cjLj^SLJI J<>1^1 3jljL_oJI 4_i1jIjlJI 
^Vl ** L <lj ^ • j«L> tl 

3^-tTuT(-(-tI 3ji -p ^JI 4 jj-<_oVI 4 -4-J I (J a Li1 

4jj. mMI CjL*_aIoe_aJLJ ^ 4_j_JLiJI 

jA£l 0^5 V cjLLLujVI <>* db Ij^L*j *LLdl 
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(jUiuUI LipgJgjjJI 



< \n~ f_jl\ jls 3l_ir»J! (_y3 3 jljJl>JI diljjtiU (^SU 

tillj i—sLaoVI (JjLtjjj ^ 3l»"t I dilj-iiHll (Jj«-aj tillij ^LsJI ( _ t 1jL*JI 


.ajjVl AJlaVb 

4_aJJ i j r c. LcLc-l \ i_jL>uVL 3 ( I )(JllLc 




Copies genetiques 4 _j_Ll>- Ut^uj J*\ nil ^ 4i_>LL£La t 3jjL*2a 4_L>. I 

4_d_a-*JI 0 Jl^J J5L*$]| CLoa JiitlL-oI Jui3 (JjuIILjj .(j^_*_a '~' <j-a 


. t^oLLtiaJI 


^-1j CjI jL_j_<_a] 1 &>j 1 U^ 4 J (jS~4-> 4_>oL(JI 4_L>.Vlj 

<Lj_}j_j_j 4_JjjJ! 3~ mi lJ_A 4_<_4 u1j ^j«Laj (^jJI (_Jij-<-uJlj . 1 ^i a~>J 

«4_jIjjJI 4_<_uJl_LA)) 4_j_oLv. (^jJ| <_jjJL_uVI lj_A (jjJ_A j ? $. Vj_& JLolaVI 
p ^ ~ j \j "<f cLaJuit-a Cj^LjLc. ^ylc. JLoIdVI aVj-A £jj_u_u J_A S 5j_<_u^li }Lju 
J-A ? LutJJ U~ a Jli-UI ^yic 4 -lcL^Tl>.^' CjLLlJI j_uLj 4^jjlI. 

^j-a J^-lLs JLoIdI <_jL>ijV 4_SjjJsaJI 0jufc V*t < <h <» 

t^a-^Jl 3 UV 4 _l<-u-l1Lj <jjjJljJI CjUJLUj dJJA CjIj_uLj La S 1 a g r a 



5^_<_uV! ^ysjJi j £j_uDj_a j-Aj :£)L_uj^M j-a^. UUoL JLuj :(2) JllLa 

tciJLKi Jj^£j t(jK < m!I .il Jlju 3j_u£ 3^Lj CjJl>»j V tjy IL>. . 1 g a**-**- (j-sa-uiifcJ 
ciLLi (jLb i^LLiV! (ui tl JJlc 'jj «^3 a SLpJl jlju-al |j| 

.4JjL*JI Lj^LudI Li^Laj IjrtULc LLlC M(J i ii 

Neuro w ^Lo^Vl ^alc ^LLaj 4 j!jjJ! 4_<_UJ-u 2 ) Cj|j-3e_La :(3) JliLa 
3jLjlj_ILa cjLal mi( jLjj>J_j (j_jjil!! 0 ^\ tbiologie 

j_a—<J 4 —l<_uJJL) 1 3^SLlU CjIjLiTcvVI 4_ia_Al 

^jl La^ 4 Juu Jl^ ^j-aJ ^ SjVjJI Ju£. ^ j»• 11 jl ^^.tl a 

3Llj>JI SjjL5t_a CjI^jI 4-L tt -a 

Cr lc (—ijLseJLII 4>Jl-A JJLa 4 _j ^ a «n m ^JlJI Jl_l 1*1II ^j-a <jr l£. t3j£LJLl 
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6jjjjUI A.Ill \Va>9 6uljfjJI ft. mi V»tt 


“ t"> « «>>tl < CjJl^CJ 4__3J-t-u ^jJI £)| 4j^L 4JIL4I ciJJj 

4_o*jL>J! CjI jjjll fly* <j_a 4 3 h -L1.! 4_evjJ^_ ijJ! CjI^I mi*KVI ^jLu ^-L. 

14j 1^1 V Mill J-atj-*J! JlLo ^j_c 4_^>. ^j_a 4 _usL>JI 

LevjiJ-&J t sT, , ,, aj £..J_tb M «3~ . .. A 3^j_u V! £jSlj L J_& Lo^ • dJJj 

s 

5j$*if tfet cH djrft 

Jli 4 <LuL^yi jj-aVI LLu Cy^£ ‘ w ^LSjJ j^jvj 4jj_a V 

3j_3J1 <-iUj 4j_*Ie>Jl! jlj 3**m» VI Jev !^ £)Vt ^lev J-OJU 

(^jJI j- l - u L L II J » 3i ^jj 3j_3J! oji^J juV • LajjJij «3j_4JiVI» 

1 Jl_lj Lb! . 4_uoLv 4 j 4 mJ t &J-L.J! 3jj!tJlj 44 -cLc. 4_evjJ^uJl 3 jj!lI1 4j Juvj 
!j_o_LjJ VLoLl LjjJlJ L-eseJj . LujJl (jl lC. bJ^Hj 4 ^-c^Jj '^Jl ALtC 

4> JlA cLLL Jl3J . 4jL$j V La ^yilj 4ibLJ!jJs I j£L&j 41 r! gf. La Ij Jljjuj 
bL^yi Jjev 4^LLljLjj L£_uLajjjl .^JlII! ijr 3 Jji^JLa iy*j ‘LLa (J-a-AJ 3jjjJ! 
^_Ljlj^ 4^ jr jL_4j_jV! jL^buJ,! b-° IJeaelij V gjev i-^-j] 44_LL_4j_a 4_u-bb^ LaJlLU 

4JI 3*\ t 4 >j_j_*JL (jl jjjJ! (LL*J1 !j-LLu Jbs tjj* JL3LV1 

^ & LI (j) iHl 4 £l^-Ju-Lt-u^I ! juk jLal Jl3J - d ^ 1 L ♦ 11 3jjjJI j 1^,.^l<-u^! 

4 ^-a- T ese-aj 4 ! J I 4 J-^ c j_a 4 JLvjJl 3j_^Vl jjJ Cliljevl ^ CjT 
3^_4_uV! 3jjJ JlII .aLui^LI ^^y-LajJl jL^yi Q - o - ua 4j!^ a" t mV! 

3jjJlI! 4>jla ij\j£ .^^yjLjijy! j^vjJ! juijJJ 4_L^LJ! j»udLul1! jl^I 

4 'j iLu a 4 C.<- u J' bJjUjj 4^_4_u! j_o-Lj Lul . 1 11 a ^j-4-uJ 

4-C.j. < <i 1 4_jJl!!jJ! 3j_H_b falbj 4j^l jJl! 4>JlA Lul 41j£La L-eaeJjj 

(J» 3 j 3 j_4_uV! jj_L_j ^-jI i^i-vI ((^jjjLv^u)) jj^jJ! cjLai^ j^!j (j-*j *j-^! 
^ j — uj I ^L3j! j) ^ 1 ^__tb!j 4 >L>ijV!)) (jL^ • j_C.L^_uI/ 4_»_aLe_j 4 ^y-O-ltJ! ^ t! 

.((3j-<jiV! jjJ Ji>.!j_a o!jev>U 

j_Lb»>. ^jLojj 4lijjev! Loj 4 j i? 3~<t! 4 -lo-LJ! 3jj!JI Cxjl^ !i! 
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QluuUI JOJAO9 LtpgJgaaJI 


3^ La 4 _jJL>. i3j_<_uVI jj JlJ CLl£.ju-u I Ju3 3 Ll>J1 

-4_3jL_u 3J? (jr^ Lj_dt Lg£ di^jLt_a ^j-a J_^ul_Q]l g 1 g 1 f. 4a fjJL La 

3_>Jlo>J.I 4_L2JI 4_jj_>a i_^j_«_u Laj 4 4jj_>i_j Laj djVLpJI 3-*-^ 

£^a CjI > 11 (<tj-a ^j-g fjJSa £)! Laj 3_}Juda 4 jj-<-uI <_jjL>«j 

4<U^LauJ,lj 4 I&JJJ CjLsej^JI Ja|>UI *>L>aVlj e_3^d>i_U 4 ^IoJLI 4 j Jl!IjJI 
jb u *« mi»^ 3j_<_uVt 3 jjj ^ LlLl3ej *^Lj dlli 3^ 

3Jlj>JI (Jj*-J lJj tjl <«o~^»L ^ox. ca3_L_uaVI 1 ^jlr. 

La ft iLaJLaa-J La JlJjlS 4 4_u_uJI 3j) ^ f Lola I 1 g tV*« < a (J - 4 L)^ La ^Lx 

jf Embryons, 4_L>.Vl u^j\-i*-* o-* o^J-*-^ xjL>aVtj J^>JI 4-ilgx 

lILLj 1 < L> -v. cillju Q^Sa La La 4fj>.j ^J] ^j_a 4_c>.^l 3 3a.a La Jiix 

4j^ti»l 4 ♦ > ,n J_a^>J! 3 Jua ^jla ^JLLaJlj t^jLajJI f_> JlS ^j-a 4ajlaJI 4_3 _l3o>JI 
^Jlil 3j_^l 3jj_} CjLL_ujv 4_d c-jJajLa fJLx fj ^j_a 3^ 3L»V1 j_^_Lu_uj 
. 41a Ijj 4a_oj 3 _l^ 

4_dLJI j!j,3~ I »V1 j-usLx >T ^y-LjJ L_u I j iC, ^jIuuluj I JiSafej 
3ja>JI Jjl 4 JufojJI JloX ^j-a S J ^ ^ L' "3 t f- } *-Li]| f LLjJ I f LL_>. 

^Liliaa t4_ixLgIL>.VI LaLs^Lc ^£1 ^ jy IL>. Lj-g- t J ^jl 4_>.lj_at lLLI»jj Cjlj-5eJj,l 
V 33~4-3JI ^)—a jaLjj djIja^la 3^_<_uVl ^ ‘J'^ ^ 4 /^>1_>JI LaLo» ^Lax.I 

-ilj-sVl 4_jJi ^j_*_j «3^La-*JI CjLaJaaaJI a a» f_4_ul 

^ ,,. tt ifJLkJI ^_a f ^ tr lj,_i^2 > CjLvIj^v ^j_a IjjljCaj 1 J 

t4!Lp^L ^j-a (jyjla j_«_u «CjLajLaaJI a a» (jl . c_sJa JuJL 4_g * 3 a 4_La J 

3^^ La 3jjaj 4(jj-UI 4_a>.jJ^_uJI 3jj!JI ^_a^ 

3j_staJI) 4 _jL^ !^£i ((^ajLuj)) Jj-3j t4j 4_aoL>JI CjLaJu-saJI u ^j_LaalJI 
Cjl^-^e-La (Ja^j fLJI ^pol^_3jVI 4_L^3 j ^j_a i_j^IL3j 3^-<_oVI (jl) : (fJL*JI 3 J ^^ 
((Wolf 3 * w 4 j^JJ^^ 4_4 _uJ_LAj 3^aUI ^y\ 1 <i^j 3LLa 3ja>JIj j-ujlIII 

U-a (j^_aL*J! j| 3 jV! f L*JI Ijlc Lg- d 3 ^ji]L da La 3j_4_uVl £)l 

3>Oil J^e-J 3 ^_<_uVI ^jla Lo_A^_lC JloIouj 3-LL-^ 4o-tJi-a 

4_awjJ^ T ail 3jjit]! diljase-La ^jLj (j-LLl 3**iU (j>nn 4_d JloHaj ^ jJI d*^jJI 
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6jjjjUI A.Ill \Va>9 6uljf)JI ft. mi V»tt 


_J » I I J_J L^-O^ia JjuIj 3 J-UJ^ 1 cP! l£->P 

- ^ j j <-^e- ^.Ic. 4_Lu2_a 3^-<_uVl 


1 . ^ ^ <>sVi jn^i £j| / >^fl 3^^ La CjLllSj ^j-a 4 jIj^JI 

(jl ^J| ^j_<jL(JL ^£Jul.lm <Jjl\ t^J,.J.3.Tu alI,I ^JLtJI 4 J {^yZ>j-*-L.Luj (^jJI 

^jl)) :c_xlal! ^jLl<!uJjT 4 jK ^ 4_Jl 3_*JI (^pol^-aV! ^iTu-ul «t3^_<_uVI 
_}^-3JJ L-£j-uj 3j-<_uVI JjSLLlxlA al_U ln^t_5 (J <_3j_<_u ^j-uLtil 

4_3-uoLc <U fi>j j> j 3 U £)LaVI (jy i^. 3L_4 jj-oj t4Jj_^_3t^ jjLl>. ‘LL.oj 

C iSZ-t^O I 1 g K 41 lJ 1 ^1*3 ciJJj £_aj .0jUjL>UJ J_<_aill (^A « <iT>Q L_<_JL_uIJ j_LjJljJI 
.« 4 j g & I 1 3j-<_uVI Cmiftl IjJl>oj 4_Jljj I 
4 _jIjjJI 4_<_oJl-LAj 4_ljwjJj_j_jJI Sjjiil Cj|j^ae_La £j< 3 ^ •"<\ 1 ^|j 

La j /^i C, (jr £ 4-aLc 4 _j_l33JI CjIj_JlLJI J^LLaj ^J-J 1 4_c*.I 4 _*_uJl1^J1j 

t L^Jj_Ll_La 4LLiit_a LaLLiIs^C ^ItJ! 4 j^LlII gljVI CxjI^ Ujj t JlAJ 

4 L 3 a V j£ LJ^j Ij ' ^ 3" 3>-~ V 3j_<_uVIj . Lvlluajl J • 3~... t i ^jV 

^j_a ^LlILLl! ttU 34 CjlLuu jj 1 *K3Ti JlS jj>.jVI L$3J J, < jy lc. 

. 3Jl>. c-JL-ol JK uil juJ l>. 


jgtlrf ^ 4U121 JA 

t*n (ti La i_£p9l (j\ 4j!jjJI 4_«_u J_Ld) Cjlj^se-La jJLLa-a mij 
CjI^-jjQII i-iilj jjfc (j-a ^3-u La J^L>* Cj|j3j_a jj_a 3j-<_uVI 4J 

^iLs&rJI 3 jJl3JI «3 Jlj Ju>JI l_jL>oVI LcwjJjJS^J)) L^jJlst3 t a iJT I(JI 
Jssj-La^j 4_5e_a^L-aj 4_jl^i ^SL^TJI 3 jJl3JIj t JjJjJll ( j-u-l>- 

c_tjj_3JI J_l 2 L_uII ^£1 3jjl j cjLul^LaL^ ^j_JI L^_jJI j L. >< ^i ^JuJj ' >^'r-.~.. 
j! (^r\_aaj-3 c_jL>ijJ (jLa-tiaJ La 4_^>. ^OLblj t4_L>.VI ^jj £)lj . IjLd* L-tJj-3]lj 
Embryo shop «4_cv}U ^jjla)) J^LjJI 3 jJl1IIj *j^I Lwjj 4 j^L 

i L^lia qj& l_j^IL3j a] cP^I -iLuVI oJ-Jh i ( Jjl 3JL> l_^_La 4 _l^ La alj-^oJ 

ijr -Lj_ftJ J i33Mill ^1 J-La_a ,j\ ^1 ^jLaijVI JlJ t 4_3jL_4j 4_uL_ajl 3 j_lL (^1 
. i_ £^-<-u-Ll£ ^ I ^•LaTo-l ^aJLc (J y-Luu 4-La ^(^1 i^L_uj ^I ^-C.Lfu 

J-J-C. Lg-jT I 4 JJ IJJjoVl d'SJl Jla (jjjiiljj 
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qLuuUI ^^9^1 


(jl jLatj (jj. Llscj j2 ^K Ij JLpJlj C.«- u l 11 <j_a L-Sj-ua Jj gif. 

(j£Lg_i ^plSuJI ^^^JLjlII 

3j-<jjVI (j-C. 4-J J j I rt ~ II jlS^VI ^_tl^>iJ ^1 j-u-sa^ (j-°J (jI 

C-.«-<-uLlq gLjj (Jl>-I J 4_j_g_a : jllLo (jSLgJJ jya ^ j LcjJjtj L^LJjj_cu_gj 

CjJlstj i n I jLc $4_gj_gVI a j_A Lc : Lgl o * (Jjl < tTitl l-aj^j tj-aIL>JLl 

4j!ju JlLa L^jLcujI CjIa^Tl>JL 1 (jyluVl 3jj-uaJ CjJjx-j t .. 1 jLa Jj S 4 J 
4- L g-tJJ t dLt^iil 4_Llu Lt-u VI L^liLoj (jl (jL-ujV 1 

tL^J l_j!j^>. (_ y j j_xSLaI(JI 4_!jL^fc_gJ L^jjIjI <j_g JlJ V 4l M nl 5(Jj MI ill (j-ol^Jl 

w A ~ , „ a 4_j_u-liaJ I j 4_tio*JI (^pal^-oVI *w m4 Jlo «jLgjLl>» jjltfi Jills 

g-LujJJI ^ ♦ a ^JlI ^-liTuJ SjV^JI SjjJ <j! : c£j^ Lr^ ^LijuKLiI^jJI 

^ 1 ^ 3jjlUI j^j »1 < 11 (II p..2L£)>UJ! cjU.L>J| /c-a! (j-o 4 l>»L>. 

llIJLj j_j t^j-3 (jl ^j t**~ mi" 4JL£ ^JL*JI c_sl jI (jj-i^ cr^j JLolsVI J-4^ 
. l_ijJlIIj (jjj-tTuJI ^Lc 4 l>»^j J_gL>J! 3 IjJ,Lj - ijr^^ 4 JL 3 JI 
^Jg.Lt-uTt-L^ i 1 ^ < / 11 . t /» a ^ Jl! ^ iC 1 tl j-Lt^L!I jLj I 4_£^_£ VI ^ 1 '^ n ^j| 

JljJj (jl£ I jl La 4_!L>. 4_cj_cVl CjJll^_u_4j I jL«)) : jLjl^ ((jjjlblj)) 

4_xjljj ^ CjI j ^HjI ^Jb L<u! J i 4_a_jJL>J I L^JjI ^a-J ^ VI 

? . .(^jl>* I 2I^-«I ^>*j (j-o I_AJl>.| JlAJ 1 g (_y^ 4_Uaj^jJI lIIIj CxCjj t(_yl£.l 

(jl S 4— LL>»jJj-L-L-l| Cj 1^—UL>J. I CjIJUL* lj y^ 4_L>. VI LoJu£, CjJlst J > tl I jLo 

I J_A^ t<-jl^jVl^ J^>JI (j-^Jj Jl 3 i-<-LmJ (j^»J (ji »Lli.i_l! I (J «<?*< 1 k a 4_l4-AI 

. <(4_4j_cVI Ijruj^h ^uJl^j jl_L*_c 


:wUil.iil t («$Ad* M ^ 

l_4_llj tL-i-ui^tj 4 C_jL_>iJVI 1—cv-jJ(J jlAj 4_dJ_dVl t^yuJJZ ^kJJb (jJ 
I Jljjlj Juu 4_jI 4 JjJuuJ j Jl^ 4Jl^ 4jjJI jJI 

((^j-jj-jI (j_« j-IL^V (j_jl LcvjJ^_U)) 4 jI :(JjlaJI 4_tj JlL?cj Jl 3 ^ jJI ^^t!l ciJU j 
M ( n jj^jI U-jlj JLtiJI (J ^ j)_d Lafc IjjL^elLa C.«-<-uJ 

4-ul /^i-^Vl«jn_u3» 4 JlL*JIs t(jl^_pJI <-jL^oI jL^ LfcjL>ol (jSL«! (jf juu 
( JT j jL*j c.<-gfcL>.j j2 4 LtAi jjl_uL Cancer (jUpj^J I cj 4 _jlvjJ^_j_J I 
(jlj^ cr^J «<-jLtujVI SjJu C tll (jlj^LaJI)) t h is~ij 4-lIc, (jJLLal Lo 
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6jjujUI ft.Ill Vitbg 6uljf)JI ft.Ml v»tt 


yA 4_L>-1 JloS cyjyi I yA I ^_JI L$J_c 

4_jl_L*J1j 4-jjJuJlj U^jJ^JUJ 4 cJ^L yA 1 ^ * «>*JJ 

.. Ijl£_Aj t4_jJLj 3 jL 3 ^>*j y£ 1 g'tC.jj fu 4djL>.lj <_jUoJ 4Jb£ dJjLus 


^UjfcljJ|-(j^_5fcjLil y^-jj (j-« J^J 4_uljjJI diLdJ-aJI J_c->o di jJj 

.] ylc. »1 «>ij 1 t_jjlj-dj t\j-$ Bjuiyi dulSj .Donneurs 

^j>*VI c-uUJI y^- <_jj! j-dj 

^JJl 3JI _iJi£. jJL JlII j ♦ Mitlj iy^j^^\ J.* Mill yA 4JjLu^a JajlaitJ 

yA LajjJlj dcJJe- T i-jI t 3jL3j jL3 4 _j 1 c» m n 4_3j^_LaJI ^Jl^j djLdu ^^dll 

c_jl_4_4i_jVl SjJlaILII £)JJiA]| J^ ‘lO^ <—3J| 

mjj^kii ^ ^l^Vi ^juui.1 0^1 fjJi 


wLJZt 4ttd 4 c dj^t 2 mi^LaJI$ 

:****» 4?* 

4>JlA JlLc 3jJIjilj jJljJI y& ' J-A L_uk Jjl3JIj yi jjLSJI J!J- 4 - 4 JI 

3lj-cl ^>*J y-£ 1. 1 ts\ L-LLLv 1 $ c "*-J y^ 3 I^J, I J-C^>»J ^- <a ‘- jL -^' ^diVL>JI 

LpdiJ (jl ^jLvjj ^1 U~miI jjj 4?dl_j| 03^ ^-o! OJ^ 'cij^l 

4 J1 > 11 c C< MM fj 4 <Lj_jj_jL^ 4J L<_u_c LlA ^_j_ua3 4 jJl!IjJI 4 1 \ i^t V c Ij-lLv 
( jlJa 4 l£L ->0 jLbl y£ £—U3 J-J ^c-l (jj dj^LcL*_ll 4>Juk JlLc . 4_CWjJ^_U 

L)W*jj l£>~ <»J (1)^ jj_cVI dijJux (jl tV*< > »ij ^jLi-u-J^I 

4 jJ J-J jj ' L«J t jJj-L-lJ I J-LL>-11 4_jjT y£ 1 Mint d^ya LLujv. ^ilLc 
4JUJI 0 JlA y-G-Q * dj I J-Lt-uJ I cl^-d d)ju%j Lc^ 4^ I ^C-t-uLj ^)->- I Lj^TlJuJ 

4 4_cLu3jJI 4JL>.j_c jjLsedj ^cJ JjVI 1 cgl3U (j' urt>. iy)Jj>- 
t 3/t LcLcj 3ju jl>. djUK ^Jl (j-^1 (Jl^Lj k_£j_<_4iJj 

les Embryons 4-L>.Vl lil: I jjt yA Jj 4 L7 jj_ 3JI dj>L-^ L^j 

4 S L^VI JI SI Jl». Ij ^jddiJ Ij I Lc d£yuj ^-lL^IL-uJ J^£ 4 £_j_lU 4_Uj^_*_c C-iSX-tla I 
j_jI^IL_uj J_^£ , ,r< 1 4^^-dJ I dlij 2^3 U.", n"\ J_a ^3 

Sd»j_uit_c 

iy^\ J ju ^1 U^ 6 - 1 J-6 - ^ ^dt^^-ll 4_Lv. VI ^^ddi-ujj L£ ^jl Lul 

Jl_Lc. L^JjLjI (J -4 ^ Aliuil S4 jJ^. U l 1I JlSLtlul yA JSLd dj I „\J^Tl4-U I 
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ijluuUI Jjjnog I^P9J9 jjJI 


4_o»<L_ oJl1^JI CjI^jscIaj 4_u»»jJ^_uJI SjjuJI (J_la1<_u_a ^uSLUil jI^aTu-u! 
ji mi * tlj jl^IjJI (jj-Ut ^jLtujl^ -3k '• U jLUl (jl 1^1 

Cj'j — l - la T iJLj 4_>.Iju LaJiIc t^Lc 4_u*. j_> ^_j_Lu^_jJI La ^-aIse-a ^jL-iul 
Ju3 t4 1 aJJLI 4_uvjJ^_ljJI 4_j_a_L*JI Cj Lj_Auia-A j 4 4ju^ < nil 4 u£.La1>*V1 

4 1 S tl (j-a £u9jJu £)l (j-£_AJ La-£ BJjJlx ^jLaj 4_jj^>o j U <>n 

4_>JLauA ^j_A UjLJ 4 jj_<_uVI CjLujjI!! <j_A Lc. j-lLq IjjJl£. i_jju>u £)I 3_}Jl>JU 

. <l^jLSJI L^^oLaj 

lLULLa <-u 4ul Futuro logistes jri j i «mi U ^fj ^ jjajlll (j-«J 

4ju-ojJ,1 5j_<_uVI . ^JLjlII 4JjLlII jl 5 j_<_u^LI ^jLau 4jujI 

( jr 3 4 jJ Mill t^_j_Lu^IlJI j, ts>c. 4 <?j i^ill 3 j-<_uV!j 4^j_LualJI (J_l3 La 

I jLi» Criteres actuelles 4 _LaIjJI j-oLlU jl (JoijjLIUj j»aV| IJla JIa jJlu 
4jI_ 3 4_u»-jJjuuJ! 4 j JlC.Ls ^jjc. (JLolaVI c_jL>oI J «^ * >j La j_Lc j 

^ 1 L < -^1 La ^_l£. 3^£L_a ^J1 AL>V1 <_jL>ij] La lIJLLA ^JLu ^jJ 

( j_a 4_lIJ ^Ll>o La Juu Lau 3 ^llu ^u 4jJsalu V £pt IjLaI^ t JljJLaj ^j-A 4_tic 
^Jlc ,jL' J-^Lu>J.I (j- 4 oj-* iJ lSLaj ScLcLuJI lIIjLuv aL^Ii! Juu i4_o*l 
j_ajlII jILaj c-j 1«Mill Lru ljLiiiI SjukLLaJI j_a <-jL>uVI 

4^ Ml n L^"i Mill lj Juu jj-A-A O^J ' J.' "‘ t ^ cr^ 

jjul ^j_a < •< 4 LaJL>> oj^u ^ J^.LHII juu La 3j_<_uL3 iJUL>U 

LuwjJjuSuj 4_l>.jJ^ujJI 3jjuJ! 4jj1j, *i i ii I jLLdJ Ji <?"i miU ^aIsc-a ^_a^La 

.ujL^V! 

strictement cjjJl>J! ^-a 1> . j_a La j_lUJL dllllA ^j-oui :3Ju>.j_a 4 a K jj 
luLl^JI I jlA Jj ^ Laj^jJ LLJoj-c CjIjjI^III ^jru ^j-A realise 
..c_jL>uVI LuvjJ jJSuj J mi <H i ytuuu>Jj cuL>uVI 3-<u ^j-Luj La 4_usLLj 
lLULau V LXij t Juju La (3^J j-ujuJ! (jl Cr JL. SjJlUI iJJULau * ^cJI 

^jj^IauJa-A 4 j^_<_uVI LlLLauI Q^SLu-o Lul . ( _ ;r Li3m di-SjVi ijSs 

Lkj_ij£ i4jIj<7~miU j_jjsVI (_y^ i jjs (JjsLtlil L»jIj 

i (jrjj I(j|U (jjljlJI Jjuijj iLaj-lLlssj 

ij-JLlI! 4 j«j j-lu ia^lLa 3 Jj>JI 4 11 ii~i Lis. £-3 jj 3 til 
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6jjuiUI ft .hi Vitt9 ftjljgJI ft.in Vitt 


Sji <> ui • V-L-Vl (JUI ^ <J>LUI >jX\ tJ*. 

(j^. cj Jjtlj (<u itiilj-iilll (jjs jjl juk JSLi j^ljJ! i ii^>->JI I jut 

.3JljJj>JI (JjjlJLaJI jj^. jjaljjl (_y3 (jjsLidij Lcjla .U a ia Jjiaia 
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La technobiologie 


(jLaj^ub ^LaJJJLl Jijjl t2000 4_u_u» U^jL£ 

CjLjJl-ST- "( Mill (j_C 4 jLcJ <U5L£> «^_UJ t(jl£ 

^j-4 J— O- VI C-JjJI 1 ^jJ) ^ t^ ^v^JJ 1 

tj—a 4_*_jL_LJI mi ♦ tl (jj—SJI 

j|j_U ^\ «j3_lUI» 2uuiV 3jujut]| cjUIjl^V! 
cjL_l£j_cj JljJlj>JI 4_^LLlJI t3jLjju>Jt 

!^_C,j_3JI jL> 1 tj jjlJJ SJljJjw 

1_La I_AJu>«j (jl 4 JjLx_4 4_*jj , ^ > m^JLI 

j_yi J-£ t J2IJI ^ tedllAj 

(j-C- 5 Jl_lju J -il^J Jj 

CjLjJ **- "< mil (j-o ^-aLc. (j^i j °> Lc^Ijj 
^Sfcxlolj SjJ_U£3 JlJ>OJ t jLuJwVI <LLfcjuo 4_5 £_U_lJIj 

4 i 3 jjjl>JI Cjlj_3til,lj cjLcIjJL^^I IJl^J 
^JL*J1 4_JjLse_a O—u>> £j-a ( jL_ujV I 4-jj-Lt^j 3^_tI/Li-o 
j-a (_y^j *4JLII jL*-<s 4_3Jl>* 4_3_1L>. ^a ^1 ^. ..V1 

d-ib) L-LjSuJI lsr \£. (jLuijVI 3 jJu9 
^jl CLljlsc -j 4 j 13»11 j 4 jjJuJI 4jj Jl3 ^-l>J1j 


I OS 





ijluuUI Jjjnog LfcpgJgjaJI 


^J! 4-^jL^JI cjVjL>JU 0jjt JiU 4_u_ul_La jJs «Ll%jjLi!I 4 

^jp-t-u-^a ^jLtujVlj^ 1 4_4sl_c, ^1 ^_l>JIj 4_t-^L>* CjIjJu9 

£j-j jLUJ ciliJ£ .(Superman JpLaJI 1 ^ JljJl>- 

: (jr^ jJSPJI £jA JlJJlJv. 

Technobiologie 

3j Juill 4 _l>. jj^_j_J! Ll>-jJjJSkTlII L-cjj '• jPjD (jr>- J-f(J 

J_J I j| 4 4 MI ) \ "( ( <l M LljLjI^_L>. ^JlI *1£jlII ^Jp i n <3 (j\ < M Op ^.Lc. 

£*JJ-jVl (JjJ jJa J_A lx-4 I jil^jJI ( jA ^UTu La1_4J 3JuJl>. 

(JJjlaJj C-ljLselll (j-4 «Jose» LJL>* 

^1 to~ < «1 JuS (jr l^. L^.2-L.lL3J 4_uI£LaJ C.g L> . {jA 4_C.j_42_4 cjVL^IoJ 

^1 4JLsj-5tJ jjoll tjjJ 4-c^e-c^- 4_ul_}j_^ LLLa^l cj' 

^ ^ i i hV (JL-4-ujI ^1 ^ 'V- 1 ^ j < <IJ I 3jl—iluljj 4 j_i J-LC.J £jl M < (| | £)l 

L. AJfc-<.4l-XJ t<LC.l^Jul 3jj!s J-Aj tdLat^ ^y-LUJ JjilJI JjtJV 44>Jj J-UU-a 

(_Jl3 1 ^ 1 1 4_^l_A 3JlJjj2 4_ij_>o JxAJL, L^jj i4jv^_« CjIL- titJ 

.4_iA_uiail 3LpJI ^pLc (jri-J ^-lC. 3^ J * *^ L> * Lr^l 

L_tJj Jljj 4_ujj (j-* I t4_LuL« j^psl^-c, I $;! _}V CjLLj^Lo ^-1/^ UL5^ JloS 

4x.^_guJ fjJcui ^jIaJI £)p3 dJLKi ^bV^ui^p. 

J^L>. 4 J»J l to H ^^1*JI ^Jl3j £-4 tL-t-UjIu (jjl3^JI ^Jl L^]j_USJ 1 JlS 

4_j_b jJI till j Ll^j I jJs 4_j I jjb! jJIj . 1 jj < <n 3jJt^ 

4 to ^Lj 4 j \ qC, Jl3 L^jjjJuj 4_ujJ . LuLu^Lc 

< <i 4 ^^1 jj_taJLll ^Lu t >U . a jJ iCjjLsej I jLa ,l 3jtlC*tl 

(jI ^jto" t ii i LlA Lul $4 3j4jJl CjLoISJI t Lp^JI 

ol * - 0^ 1 i (jl tj-yuj Li^ 4 _xjIjliJI L^JlSLdul (jy£i 3LpJI jlh 

^j-^jLfi)) LllSj L^jju 1_4^ 4^11^1 4-a-l.lIo 

4 3h V ^ Lc.IjjI Ll^^Lgui ^j-ujLIL-uI Jl 3J» . ^guJ4 _*_oL>- t^£l (( 

4 3j4jJI cjLuISLII ci^ <* ( 3^v cjLuJI qa 
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*LpUI Lap^JgjSj pJLc 


(J-J-S ( J-A ^ I »J (j j < ‘i i V 1 (jV J^£. (j-A VI ^J-uj Pi < ti~ 

J’LLjI (^^b £_<_ulj JjLLao ^ I c. L^ajLir" t ujj Jj ^JLiu 4alb j»^_JI Lot • LfcJjov.j 
ciJJj jo£.j t^jj-^- i ill a~>*^ i4o^_a>JI CjljLuallj tCjLoo^oVlj tCjLu-oLLui]l 
Loj-Lcj i^yJLfcJI bj-^-JI b-* 3 Lo iJ y£j ♦Sj^uaJ,! cjLSjJ.1 j-u^ 

CjLuISJ! £Jl& 4j^j_>J 1 ^LuuSjl g-L^-lc. ^yjj-u-u *.1 *Utl ^jj 4 _>-L>iJI JaJLJo J~ miJ 

bLnoVI t( jl^-u>JI 4 j jJu ^ L^-a1 jLSfcTu-uV micro organismes 4JLibjJI 

(4j^- l> JI g.L l^-iSU' ^JLc.) ((^j-ojjlj i (jjl)) 

4 ^ •*»j (JIJ-<-o (j-C. 4-alab Jj-oj LgaLi 4 mm o j-^3 3jaL». cy^c 

CjLaSLa £uuu3 jj-c Lo Loja b^ o~ i (ii La! (Jj) 3» 1,1 (j-a J-A . j-A (jJL^jj ^jJT) 4_jJI 
jl i^jjL_*_ll (j—a L<fcjlj^>.| (JjSSlj V J’LLjVI ^jlalj-cl Ja>.! (j- 4 4_lj>» jJ j-j-J 

^)^jL<_o J ♦ <?Ua Lul.« q^jjAu^u » <_aL>» lb S4_o* cjLoIS b^_9 ti -^Lu_<_o^LjJI 

4_p- lb ^j_4 (J—uJLj 1 b J-J-u p J ^ ♦ II d r 1 / /^s H i *Ti . .. a iC_JjjJI I Jufc ^ylc. 

JjL^JI ^oSl b-^ 3 jl>.Ij bl £_b!jil_5 *4_ovji^_u Lo^jJjJSj jL^I iLo*jJ^_uJI 
.^ jr jk <-j^>JI juu ^LLJI 4~33*w (^jJI JaL*]l ^>- jJj-tSLllI ^jlSIII 3jIjI 
lj\ JL- O O i _ 7 _b l_Ojl t^j dM l t l *l_U ^jljLOS (j£3 I JlA ^JLua jjol (j J 

c+se-ua\ Ji2b t4_Lj^jJI *Lp*Vl Jl_o 3 (^1 tmicrobiologie L^-jj^u^SLII 

^jl i Ll>»^- uj^SLJLt ^Jlc. 4-u-JlI 4 r \ t is >tl ^b ^JLlII ^^jJI ^llji 

t L^iSJI 1 ^j4 cjLlI,^ (jr Li jSojo t4_ul jJLII L^jLcLLu^ I^L<S 

4-u-LdV I ^Psj^^JIS t4^d>JI 3JoLUI CjIj jl jII c j^ 3JoJlC Lcl(jVl ^Iuj L$il 
lojS^-d 3jjj_Jo LjJ^ t^o J-jj - < - uJI i _ T b 1 _Laj .JLUI (J j « i m ^-Li 

LujJl>- j-u2£>c j I ^1 <L>.L>. I i? mi! Lai . Lav.jJ^.ajjSLJH JLre-o ^ jy b 
^JLc ^Sjjo ^Lc. ^JSLtHa 4 _l£.L u^aJI lULlL^jlII i Li> Jl>.j Cj 1 ..<aj j ^ 11j Lj^TiS_l 1I 
^jaa 4a>.j-sr ~ i M U CjLstoJJLlj ^ I Jill I CjLcLLos t^jLaaVl j-u-o ^joa CjLiI^C 
^jLjII ^?jla ^_yb JjkjJLl ^Jl 3I]| ^jL^aVI 4_3b_>. L4-4 ^c^JL 4al nU»A #tl 
La I ^_JdI jJI (j_A 4a lb 14_u Lua-SJ I Lav.jJjaSaJ I j »Ll4oSJI ^ja jLua ( j^a 1_A^_lCJ 
La (^j)*f mi a ^1\ i _ r b^a I Jiavlj $.1 JlC Lj£.Lu-o ^aJa bI ij)3\ ijy a->- < n i 
bj-iv| b-J-iLj_dj b^ J 4i-^ 4 _*_j_lIoJI bi * ..(jbsjVI b-^ ^V-bll Caa 

bS^Lj-s-iSJ! ^t^r.l q-A jaSI Jj ol^^\ tjjA lbjj3J jaSI 3 JoJlC 
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qLuuUI jjjao 9 Up9J9aaJI 


<thj-*_a Ljj LaJ£ Lai 4al *♦ IJui> (^^Juu liLo (jVlj *L«JlSj (j-CoLJIj 
4 L&JlJ-L3j ^Ll Laj Ju9 ^'j ‘ i* ^ ^i ^l,Vl 

4_jLl 4J (jj^~ (<i CjI A af i LaLa-J Ja Jo £jj j_a CjLI qC, t_al mi~^I ^1\ Ltla^jj 
industries 4_j^_uSaj_j_JI *^1 1 ^j_a £jj-Luaj| JaJo £jj j-a Cjld-LuaJ ^j-uL-uVI 

. <LojJj_uJI LawjJj-iSLiJI <j_a ^L-ul J-^jlj biotechniques 
^La (j_a LAUI £—Lu^3 c.\j ,>>~>.H CjLjLuJI (jl» : jLLs 41a Jo jaLa 

(jjl L$_j! 4 ^J.U-4-CuJ 1 3 J-C. LlU-^J » IJ ^ H (j_d Jui3_4_4lXI (jjJjSJI Jl-U.O^'I 

4 3j3^>J' ( jr & ^lj-aaoil CjLuJI 4j9jj (j! .. (4 j 1 3^11) B^LaSLII 4 _jJLc CjLu^La 
4 _<jJLju L£ L4_4 jaTtSa jj£f 4984 ^Lc. ^jjJI L^-Lc ^JLju Lai 44 ^lL^c 4_u£La 
. LfcJul3j ^iU~ I <t't\ Julj ^Kil jJlUL (j£Jj *<L> 3*4 Cj^Ij jl (j-Lalc j_a 
{Ja_a o' 1 4-a^L-t^aLia-t^j-t-dI 4-Lt^m 4 >JlA (JLi-al j_a JaJ_*JI 4 ♦ j > L tl ^jJ (j| 

4^Lioaj L^Liaj ^Jl 4_?d(_u_u LaLu^-t^ CjLseIui,l c-a-t^a (JjLsa (jl (j_a V Ja Laj 

j-aoLuiil JUoj ^Jl (_^Io J '* (jI ^LjlS (J-^ToJU (j_aj.3jJo_a CjLL-oIjJ, I 3 .L> 

^-doljJI (j_a-9 . .JLtil <J-au_u ^JLc jaj.LLajSJI CjLu^UI a La 4_ojJj_uJI 

LaJ < » 4 4 I ^c-a-U LLu-u IjllL3j jj£a jI jJuu V jaj_u_aj£LJI jl LaLaa 
a La £__lLU_uj VI ^yTufu-A J ^j_a J < m4 4 ^^-tTu-iJ I ^cJ.1 J-a-Ju ( 3 ^1 »_j 

^LLc Jl£ jJ j—t_i_aI jlA (JLa . ..^^^ojJ^uJI ^a^u^a^SJI ^j_a 

4^^ mi i tl J_3 jLLI 4_ojJ^_ljJI aljoVI Jjj-4-uJ ^ jr L. 4_c4_aj^jSLJj alj^>-l 
j-j-^LolJI Jo jL 6 i J j 33 mi 1,1 (j_a 4_a jLflILa 4Jo^_a > nU O jLL ^J 

Lr Ll I jl m < mI Mill ( J? _4aaj-3JI V*t!l ^-lo « 4_j_lL_u I jL)) (Jj-3j 
4_5c_4oj_jVI ^Lajj ^ I ^ j_jLji (jl < <i iVI (jl : La^-j£.j 4_3jLjiJI jlSL^VI 

4>JlA $.j-t3a (_y^J .. 4_oJI j|jJ,lj (jjLdl (j_a Co^jJI <j-44-3j (_^ 4_t£^_a CjLLj^La 


: (j^Llj . I Ja Jo (^jjt-a L_Ji£a 4_<_aaj I ^loJ I (jl^ * * * 4_3_j_3_>J I 


alt frrn JUi< JA 

Sjjjcll! fjJs 4jjl!i 4t-i<i~l jjVI l h->~ L^J Mijtl (0 t .|->JI jjl i 
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pLi^UI UpgJglSj pJLc 


ciJJj eLc.j-ujJ \ La Lb Lot . ali LlL^jlI. I ^J_a_3 LLlJu t4_aL_ujVl 

* • l^>-^I Jlaw la daLj j i^* Lt-ttlu ^jJkJ I I 4_l£ ^_lL*_u_u i^C, jJI 

3jLcI ^ *£)jo)JI Cy* ^j) 3 »<0 3^Ls J^L>* tj jib <-bj^o (jUtaV t (jJ. 

. 4_1_q_^ Lj 1 ^.u_L>J j ^Jj t a_<_<_uatb ^-cu_l! I J l^b I ^ L<-uJw1 ^j_4_ooj 

^_^_b Ls-^ajatJ 3^alaw «tbLjSj < nt^lj)) (jljjjSjJI Jla 1962 ^Lc 

4_Lc j_LAJ ^ jJI ^ffa *- < nS jVl (J-ojJLlU (jy -ajJI £(Jjaw lJlooj 

CjLbl mi~SVI 4-Cj < a ) ^^JIjoj Cj jaw 1 tillj ( j_cj tDNA wola 3jLc 

cjLaja>JI LcwjJ^u 4 JLLa cj! 3 a jjl .Heredite 4 j!jjJ! ^JLc ^ jr b 4 _aJl3IlU 
O^f! (c-jL£J! IJLA Jj^b <> clUj ^1 Lijait US) 

4jIjjJ! ^lc ijr b 3 Ja Jaw i»bjL*_c £jl .4_awjJ^uJI OaeoJI Cjlj_uat_c 4 jjJ aa 

(j-o Jp-tlu.a Ja Jaw ^JLc, jLLol ^b 4jj_ju_J1 4 jIjjJLj CLoju JjLi lai ^_$_<_uj abj_<_u 
genetic CjI— L i aw J ' 4_<_uJi_LA ^cJLc jl 4aljjJI 4 _<_uJlLa 

abj_<_u abjlaJ,! ^ja4> dUj <j-* tcaloSLII I ju* Engineering 

4_!jat_a 3jaJaw m i J^liwJ « Cj LLowJ !» ^JL*a ^jla Lloj I ^_^_<_uj 

£j-uaj-a jM < m T< ( »V1 4aUc 3 jjU ; w 4ji <;f. jLLdJ (_yb 
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12 


L~«*r*i* 

1 £ ~*-~'i~ ‘ << ^jJI CjLul£L«Vl ^yQ 3jew|j £)l 
t^£> ^_u-^_u_ti (jLuJ^I £)l *.(_^-^ 3 jIjI CjI a 11 0 Jek 

. 4_<_U_HJ (JL_) \^yjU3 LewjJ ^_U ^I<_U £) | fiUu-uJ 

(j^SLu-u <( ^Luj-lu-uVI)) ^-4-t.tJJ 4 j 1 o r. £y$£ 

^L-ujJ 4-lLv ^yQ 3jj_>.L<3 4jJJ ^j-O ^_wol) £) | C-^l t^~ , ,. 1,1 
4_uljjJI CjLL^JI ^yLOJ 4J I JeJew Lol£ jJL 
«Copie 4_3t_<_aill » jjl . 4_lL>JI 4jjj 4_Ls Cj Jew | ^£jJ| 
4_JJ Ijj LyJt I I J_4_S 3 LpJ I I Juj l—SIJ-t-u 4e»o III I 4 jj-Ju-lI 1 
^jJI q<~i V mi \ t 4_jlljjJl (_ t (hi jJLl q ii h rt 4-3 j1 V> a 
Cj^Ljlju Jlju U-t-3 Ju9 (j! jJj i IfltAj 

.^JuJI Lkj_*_i J! 4ee_tjjlll 0 JlA 4_u^va-.,M) 

:3mJI *0 Uf j»J?$-4taUt ** SteUI 

^ < ■■ 3 J jj^j £)l (j_uLHJ ^Liu-lu-uVI ^_ u j 

fwJL*J! I£)lj . Jlj Jew t^yjQ (jjJjJJ-J 
4_JjL> Liajl LjJl^j • mhimVI £>£] 

1^ 3 Jew I j ZyjQ t^Jete LllutJ 4 «i ts~> 4_j_u^e>o 

Jeea 4 j1jjJI » 3^£j 3 ^Jjew jUll ciJJj t JeVI 




qIuuUI jj^xog I^P9J9 jjJI 


tjl . nature or nature 4_J_u^ULj ^ 4 , ,,j La j? «L’heredite contre le milieu ^LuJl 
(jj£j t L^-Lo 4j (^jJI jjjJI JljJl>o J}L>. ^j-a 3 K Mi ll oJlA J->- 

£j_u3j_a j_Aj) *4-j^ mi \ \ t ^ 3tl jjlallll 3j-j-4_I»l CjLa^LlII <j_a IjuJj 
Cj}LaG]| ^j-A 4 JLaI£ CjLu^La £)} . (^J 7 >",,,, n ^ \ < 3~ ,,, ^ l_jL£ jLLal 4J *tm 
j_lC «iLufoi t3jL>.lj 4jj-<-fiajj t JljJluL L-kj-t-u 4_uL_ui_3JI CjL u^itlLJIj 

^ ^ ^H3j L-k J-I-U (J1J.<.uJl Ijufc i^yC. 4_jl_>.| ^Jl (J^_Lc 3jJI £)| Cjjj 

j-j-C JljJlcj 4 3 > h1*4j t^j-aiilll 3j^ 11 ^Lal 

I c. (j^cu-iJ 1 ^Lcu-tTn-uV I CjL_ u 1 £L*_j I La ♦ < —^j-A ciJJi 

S4_4j^j 4£jJL_uj 4jLl 3^L>* | ^ lr.j 4 _aLc ^jLt-ujVl £*IL>Jll 

eL^^t 

tTu-i-II ^_u_CJ?eJLl (jJLieJ uL9 I ^Liu-LLt-uVI £)! llLtlu £)-A ^)_a_ji 
3>SLa-JLii-t, 1 ^J_L-i—t_u ^-Lc, L^jI . (J-l3 ^j_a ^jL_ujl L^j cjIjo^ju 4 < <•*'* 

^j_A JJ_C^ ^L<-u-LL<-u 1 ^yJI ((^LljaiJ Cjj-jJT)) (J!La Jl^JU £)l L3j>- 4_jl Jl>» 

Jjfc S^LaJlII I. s \ 3 1 nj j*Ijj>*VI j-jJ-tlo 4^j»3e_4 V M) liLo <j£Jj 4 4_i^l3j 
4_1_4—-v. ^j-A LUx. (jl S^Liu-lu-uV 1 4j 1 4 r. »u I, W\^ pUs 7\ ^_ilcJLufc (jj^Tu-u 
t^jil sLpJl 4 1 4 1 c, jL^j iy* Ji* 3j^L>. 

^j-4 4 jI ^ 3**«»j t 4j Ju>Jl ^ jf<'/ 4 ^ 4-lC.L4Tl>. VI 4luJj)j < m 4 Jl>.U ^ jJlj 

.4-lli.lvj-> ^LJl ^-^1 > m 3 d ^Lt-u-cu-ul Lc«a^^>. (j_uLlJ 1 ^<^1 l) 5 ^ 6 < 

. . jt-LLuJVj-l (jj-^-3 (jl_J 4 jj_>. ^-La 4^0 LJ1 < H (II ^4J (J-AJ 

C-Jlj 1_4^ tLx>-jJj_U 4 -La J-J^l Li^L3j J21L l_L^Jj_A 4-L<-gJVjjJl Cujl^ jJ 

1 ^Lt-u-LLt-uVI 4 J1 4 r. C—xJ^J ^jl 4£L>^_A Cjljj) * IS) lLILlA 

i m (*< > oVl 4 _jJ_4_c CxjI^ lil La JVIJ_<_u J-UJ «£^jjJlJ» ^aJLjlII ^4J 
4^>.j-j>. )) j_J- j-*-JJ (4_j>.^j>. j_u^aj) ^jLj 4jj->- t L^j ^La-<^J1 4JLv ijr b mi it I 

LIjU^a (jjlSLi ^_L»_a ^1 ^ a ((^jjJlJ» 4_a jLitIu_ul j-luu ((Critique 
4_JJJ_<J1 ^j_3J1 jj>. J_uI (^JlII JjLulil (j-aAj 4 / 4 <^jdl ^_L*_aJLI LaLa-> 
jlj!^ dllA La lil Ja^Lj 4j>.j^- ^ L^j! * Forces nucleaires 

i^JLusjVI JjL ujj c-cjI^ Li I l_ 4 J JLuj LLa j-aV 1 l^L^l 4 _uL?cj1 

»i 3 ) !^\ \ jLL£ ^_ 3 j^Iu_u t4 -L 4 -lL»T J' Jaj)U>JL j 1 *~n L 4 - 1-S ^-oL>*. 
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pi (ab...|5jiHill gliiinmlJI 


(ji <^»tl (JJLaAI JjLgj ij\ . I 4Jbl U~U 4-uljjJI CjL-LlII (J^u ^j Tu -u-U 

(J-CV ^J_A 4J3^Jl 1,! J 3j_L->iJ I jUlil d 7) \ 1 U." t, I £c_4-U_lLJ 4-L<-U-l1Lj J-UJJULUJ 

. jluL>JI jljjLcuJI ^j-o «uL 


? AjattJl gL«wl2f 4*1** f0**2 £A U 

^JLslJI jl t Lt-t-u 1 J ULUj i^j-lxl.i] I ^L_u_lL_u^I 4 j I g f. i~> • 

Lgjjj t<LuLcj-j cjLjIJ jtAiL jl1I» >:^jjJlJ» j-uSLII 

^lc 1 (jl ^ r Ml & Ju (jjj tCjLuJuJI jJI L^Jj-5eJ (j-fi (jJLufc 

^cl_5e_tHJI Lc "• JlI ft", ( a Lg I ♦ L^JjjL5tJ £)VI Jllo (^1 

(jl ^ j i (d ^-(SLIj tcilli (^1 (^jJ (j njl4 

Lt ^JLljj oJ^t JlLq A tl 4 jL>.j^ IJuj Lu-gj Lg.Lt-4* I 

I jLjfc CjL>.j^ (j-° (^1 Jl_Lc lLU j CjjL^t_jJ 4 Lgj-J ji mi C. 4 < ng-%. J^LL 

jLgluuj . 2000 ^LjlII (^1 t LgLc j mi C. 4 < n g-L 3juiS J^LL (^1 < <itl 

4_l>.J jLLj Cj|^ae_Lg ^j_g 4 jl£jjI Lg I Jufc ^_LgjJ! (JJ^jJl3j 
L? _^ 4 _uoLivj l j_sj mi ♦ fl oj-SJI <j-g u 3 % i~ Lg JV_>. Revolution Biologique 

t-iVl /a ^4 d Ah^.t I p . ..^tl - 1 I j ^ mj ‘ ■ 4 jlVI t-^Vl ^.t, I 

Cj^IjJuu JL>oV 4 (?l"Vd JjLjjJ 4j^_>j Ml Mj (JJJJloj <_2j_«_u il (J^ Miltl 

4-J-t-oL lao^VI 4jIjJl^ ^j_g 4-Ln-g t^eJLl (JlLg gLuIui I Lg^ 4 L^_jJLc 

uV fltf.lj . .. Lfcj^LaJj Lfcj_g_> j_4I/Ll!I ^gSL^JI ^1 t-^Ti t n U q-A j_<_u 

.«ljL>. Luj^ J)5 < »»*h t n dJJ'^ ^j| 

4 JL>* ^L» l ^j_4j_l! 4((^j-jj^lJ)) (jl Ij u -c ^ ^Ull (jl Lulj ^ 

4j^Lgj ^j-g JuJulII 4»1 g UU ^-g T cae-g JlJ->.jJI jlaJI L^j^alll.1 jjfc 

3JljJlj>JI 1—ljv-jJj-l-lJI La^-jlTlj ^-2J1 CjVJL_4iHII jjl .4^jlit-g 4_j^ jL^ciJ 

44jjJjlIIj 4_j^^L^V! JjLjJlI Jjjv 4 1_^jI_aL>oIj L^g^L^lj 3 JuJl>JI I^jLuau 

5 Cj j-g-Lt-u ^ JlI I lli S ^.u_l*_l<_u ^ JlI I I j g ‘ jtil ^g_>»!^_u 4 4 i < 11 Lu-aJ 

< a. ScjVL>JU 4>Jl_A Cjj_5c_jJI j ' 11 J Lg 

(J’jJLl! 4>JLjk ^ i U *i Vl J-Ua-^Vl ( j-g 4_L*J ?3 JuJl>JI Cj13 ^AslIuu 

SL^jLSJLI j Qy * ^_lC ^jLjijVl L^JLa^. jj_g 4 ^£.jJ,1 

(jl ^-g^se-a ^gJL*JI »Lg-UJI ^A-LjL-uI ^j-g JuJulII (^?j 





qIuuUI jjjao9 


U-uTuJ j-J-A)) 4_L4_<_aj <j| ^SLx-5 JJ1 jLstAjVl 4_la_>J ^j_a Lil 4j^IiJLd Jj JlJ 4_C.L_u_JI 

1 , ,,i ■.. ^nil fidlLaVl^ i4_j_Ls u Lx- 4 Lgjsejv j-& I jjuju] 1 I JJt ^j-a-J . «4_evjJj_u 

4jIjjJI <l«_uj_La La>£I jJ a<_ U _ -v 3jjI q-%- uj 

4-u-uJJIj ^jv jJj_uJ 1 cJevjJI \jJb d'< ^ ' ^jj La '.JLti.1 ( jy lc 

^ jr Lc I JlCJ ♦ t*>4 4 jIjjJI 4_<_<j .((J_<_u_Lll LevjJ jjfo )) 4 J a Mi l (j I £)£Lcj ^ 

0 Jev Gj ((I J-aeje-a Lo_l£^ Lu-ev » ^Lue I 3l^_al ^ I JuLa ^Jjievj Lj 1 ^ < >•* * 
0_jL£" jJ La£ 4duiaj ^^ mi! 4 ♦ > in 4JLaetILl 1 g g*vj 4_c.jj.jJ m iU 
Vj_d£La jJsljJ! £*Lj Ju 3 jr*_e>Jt Ijufc JlLa £)l . . .4 j «r< Sir. ^^Jl IgMid’i 
uLaLse-Lt-oj t4_uljjJl <_jjjjlII j_a LJL>. jj^Lj i_£j_<_u jjiiaJI j)l l_^_La (CjLjLa-tlaj 
4_uaL>JI CjLaj UUjj t4 , .i 'iyj i4jjllu£ t JrtUtl ^-LlC. QjJL LajG_a (^j~ mi 1,1 
jcJI . . .4 jI£J} 4evjjj 4ese_ea jj i4_a^>* CjVLqTevI £>£, 
^evj (j-C gl i»~ i mV! t4_LjJi_a Jlaj W*f Mill jui^lui La£ 

, d ♦ . ^ a /d 3 1 • 4 / d ^L’t A U>tl LmjJj ^j| j^LaJJ j-a ^_u^j i_3j_<_u i3jJ,l_j 

CjI JjLljj J-t-u Ci i <nt L^jI mm 11 ^u-u_>JI £jL>* t^vLal^ M AUd 1 1 3l4- ^ 1 

j-a LujJ jj ((^ mmjjGj JjjjI <?1 Ju jJI J-aJtJI 4 iji4 

^jl »L<-u-l U (^jJlj l_j^Jl!I^ ^j - t T a]! aLa- U JI 

olc& JJLa ^ j i U" CjLulSLal .djVjilj J-aevJI c-t^Lli 3LjL*_a JLalal 

JLpJI Cjler lo mi £j _a 4er mi^ C —^ '^SLI' jLg.»Tu-ul 4er 3iII 4jj-tauJI 

^jl ^jUImi’i (JtjJlIIj LuaLit_tIiI tjfSz-Hu ^j-a Vju^ gi»H 

gl < <i lj VLvj L^_La mi (f! L>UJ! ^JlA (j_a ^|jL>. 4 _lLc. ^La_J La jJ^ 

4_evjJ^_uJI Sjjitll (jy^ (j^IevLiil ^oaj ^jl Jj t4JLal^ 4JjjLa (jK i » JJic j 

4jLc.j doe 4_3_j^J 4_ev 1 taLua^ ^JLvj JLjjjI Vju V I jli < <mj 

.^_^La 

4^j_0-a 4evj 3juJe>JI ^J-«-uJJl LevjJjJ^j ^jdujjevl d<_>o Lul 

i^uJjuJlj t JLila VI 4hVnj (L-oJIj t4_aj_aVlj ^j_uJ_>Jl 4jJ_tL3Hll La 1J, 3" » a 
Oj^x-uj (J \j LevjJ^_j_Jl CjI j -L Ce-a (Jev|^ £)V! hjUjJI 4_j_aLv CjI mi^Llo 

c_jL^LI1 1 Juh LT b 4" <*>i4l_La La^jJev^al j_Aj 3j_<_uVl < 3**«.,. a LevjJ^_ l.l11 

1 nlr, (j\ t M (ii 4 jdtoLcj 4j^_ULa CjIjLllvI ^JJ jjk ojLa^J V La 


I M 
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LlLb * 4£L)jaj J_3 aJI J_AJa y la 4 jjov <<LoLdJI JjojlII ^j| 

JSLUIj Cj^^s mi 1,1 JI) ^Lp^Vl f\ gif. (J\J ^Lsl& Ojljl JLUjjI 
£)! (_ r JL_L_LJ Jjfc tj_tailll (j*\ J H^J £j-ODJ_4J 4 I <<-VUl 
«J-ua^V!)) tiJJ j JajLSfcaJI «L».j (_y^ J-^ Lg^ i^LUj^ cilLi lil SJ-ua^l 
cjlSLd-tSJJI LaLgj 3jaju>. c* < »nt cjVjL_u1II ^jla JlL* SIjla jj_3j ^jJI (j-* 
CjVJI < tilII w L»*~ (J=r A> JL>JJ I JlA 4j>.Laa Q^Sa ^1 ciJLlojJ 
y <i < **ll £-juu3 S^LcI ^jU ~<mi Lal» tL^Laj 3 jujl>» I^IjuI 

^ Jiir~ ( rij \-*£ C^3 S- 5 J} ‘^} t 4 »jU^ £-}LiJ1 ^yj Lg^ i^y mm II 

.« MorpheS CjLo^JI yjy%3 4^jJl_tl ^_lC 4_ufcljJI <jljJVI ^j_g 4^.ja-?e_g ^11311 

xlijj 44 ji* y«L»i 

^ tfu-iJ 3jl3^ 03^i C)3j^ StJjti ^-ujTa 3 juj- 3 4- i Sa^.gl 3^-<_ul 

J 3*i n 3jjla 2UU javja <—o^JlII ^jjJ a * u h j 

JjLiaj ^ 4_i-oL>.j 4 jIjjJI ^gif. ( _ r b 4 -lSL t T u . l 1 y£J ij-a*. ^1 Ja>- 

4_1A_Lj ^JjjLOJ ^jjjLdloU «CjI_Ll>JI 4_<_u Jild))) jLLsI J mi ill Mi^tj 

^I tf. 1 ^-.i 's\ •>» y^ (14 t LluTu £)l y I i 'by ,i.*u ) y-tllu y-^ 3Jlj Jl>- ^-u l_L>-1 

4a 1 ^ i (i 4j i-tTaTu ^ILc ^1 <L>-Lv L3rv (j-5tJ t4_JL3jj-» y\ 'kjy-ay^ 
LbjJ y "•"• < “ 4 tiJJi 4^>.L>. L3^- L£ ^1 

y-A J^ju tcdJj (j-° ^j-uSaJI \_131 <4 3^3^! 4_cj^UI JjLjjjJI 

Cj J iii I jLc S LJLv yJt Lx_4 yl6y mi j 11 y\yl\ 

y£. LjjAjLtX CjJlSTJ > ii I^Lcj S^jojLcvVI ^j-C. 4jJui3H]| LlA-U^LLc JSU 4 i mi i M-J 
.$4^^^^ ^j_aLLa \y Uj i(i ljL«j t M^fl JL^JI 

4-^nTu-(j (_ylc 4_ib ^ m jJl CxSjJI J^e-J Iaj^_<_o ‘ 1_3^. Lai 

i .r>j . .. «i Ij_<_u Jljv 4 3Li V ^ Ij super genre 4_^ y ala ^Lo. I 

(Jja» :(future)4_bc_c 4aj_tlj JL3_4 ^ JJu-^l ljufc ^ JJ^-^I 

£-j-u3 4-SfeTa.t-u (Jjfe t Ja^a L^-h-ujv. ^_tfu_JI ^J_t£LduJ ^JLc. 3j Jl3JI lLUL^j Lo ylc. 
y^A ^jl SIaIod 4jj-aa_L*JI 4 \h£]I £ji ts~)) jLiV ) i ii Lai S y^y Lt-iAo j-^Ia 
(_^JjIa Superman 4_3_jLb 4X. y^sz-a : y^ J • 3" ,,. 11 ^j^Lcv I ^JSLtTuTa y I J_4lL>«i,l 
£j-i y-A y\ i ‘ f -1 L>. .. < t L^jIj jJluJl JaSLUa 4 jl ^^_5e_iJI 


IIS 




QluuUI JOJAO9 Lif>9J9aaJI 


t n*w Ij *4jVjJ 200 (j_o_ul_3_4J l)-G_>.Lj g.\ olr.J iCjLjjLJlIj C-jUJMJ ^y£>[s>~ 

J_j 4JLJI 1)_4 (j-uLl>.| ^llu! tillo-i <—3j) 111 Lul ♦ ♦ 4.L lLuo 

ij <^> jllj ^4 1 ntl 4_3 jL3 3j Ju9 4 \ mi n 3j J_3il l_uj 

4_jJLla_C CjIjL^_4 j! t4_se_jI jJI ^_ulj Jj 9| <—al ^Lc. 4_3 j1_3 3jJu9 jl 

L_uJj ^jU. 4j < n?> 3j-3_> 1)j- tT u C u JU.j £ulu 3 fjjs ^jSL^Ib i_3j_«_u Lu! i 4_3 jI_3 
^-3 CjLlC.,J_J 1)_4 (JJ-U3SZ-) V ^L>.| _}JlC.J i 4j_}l_C. J-LC- 4jJJ l_J ^uOj 

tilli ^j-C ^4-a- m > m (_y.ll Cj^I^v Mill 1)I ^ <AVn Lfel (3 t m ^yJI 4 JIL 0 VI oJlA 
— 4_u_uLu-uj 4_t£^iiw I Ml 4 1_4-jIj 1 4 j 4 \C. mi 4 (jJ 4 jL$JJ! 

l)-4 4_UJ^1 _lL 4 ( J_Ujl Juc j-A <—*Jy3JI JiZuA I 4_L4 Jlj V JJI J-4^lj 

A Ul ^LLjI ^ 1 ^ ^LjVl C« 'X- ~t t II i(^A_ti_4Jtjl 4-LXIJ Ju4-^ ..C_jLx_ujVl ^ U U 4- n 
1)-A 1) 3~H H 1,1 4_<jjJ Jl4J . . ^-4 T(J^-4-U 4_JL>J! CjL>-LlO*}U 4_U_uI_L4 CjI 3 I J-4 

mi r. julj j 3 tv;, 11 Ly iJl 4^l2lU VI AUl ^TlZl<-u futuro logistes 

Jo.lj ^ ^UTu AU> i 4_j_t!u_a ^ic. >-^j <—3j) < n4 :Q^-liuj l-4jjjJ 1 L4I . LcLc. 

Naturalistes ig j » jj U tl 1)1 i)y>. JJsVl ( _ ;r I^. 3 jl>Jj 3 ji 3 4 _ukj_ 4 J 

Cjbj^)) t 43j!jl4 4_uljj CjLAj^d ^llulj (j J"*" ' " 

j-jJlij 3ju>Jj ^Lj CjI^ij .4 Jl 4 4j^AjJ1 ^LouvVI ((Modes 

JJ- 4 VI t^yz j-uSLII I JlA Jil-4 (jl ciJjjLJ Ll> 

(jl . jJI (jr ^ 1^33^0 CjLuISLaJ JuI^j L^I(JJl>. q .4 JljJ-j 3_}L>J! 
CjLvjJ III JJLU 4jIjJlII 1)_4 CjLuI^wgVI olsjb 

«(_jj(j )) Jjl^jdl 1) I jj <. 3L?e_3 3LpJI L^_l3 CuTuu 

,UI Cl x S Lp- 4 _x1sjL3]| j-Tl<-u.4L^J' CjLjI^_l>. ^j_4 1)1 J^LalbwVI 

'< >^ A ^J-la-L>» 1)^. 3 jLj£, 4ju1o^j S 

l)j^ 4 _j Jsa_j^>J,l ^Ul (j_4 <il<^ 4 ! 4_luoL>. L^J 4 T t£.l_u-s 4j Mir, I ^jyz 
4x.l^j jjj-1 < i^tl t A3,,. i^jJilx-aJI J^.1 J c-Jj-<-aTtJLa 4 L 4 JLI ^l-4-<*J1 

l)ij_L->JI 1)1^ 4j Mir.VI oJJt> l)-4 4 jujV! 4_uIjjv l)LyL>»j 

4j Mir.VI 0Jufc Jl4 (jl .(JijjLLuaJI ,UI ^-4-i-J 1)1 Jj^5e_4J (Jlliej 1)L> Ijyv 

l)_4j ,UI ClxS 4_uj^_3c 1]1 i-tlU-vt 1 1)\1^L*JJ ^I {^£> J V*i< in 

1 mi m ((i ^lil ^jL-sailj JjLUl ^1-b Llajl ^ JiitlLcuJ JlS L^jI^ 





pi (ab...|5jiHill gliiinmlJI 


4jI j jj mm 1 1 ^ i H^t l }-&>■ L^&js S Ju j-« <<i c 

.4jMif.Vl olxJt 

c i j^j JL>*j j-C. 11 nlf. 4 *<-^ <n 4 _uJl*JI ^y?u.sz.al ' d<jl^ Lo jl 
• j J ^ \ ' (JjJ^Tt.i.U.a Jlju *UI O_>o ji_uJ I IjjljJ^IL<_u_J 4jv!j_>J! e\ , ,.lj \ 

C.<_ > o j-A-ol 4^ mi n jl jIJl£.J JlS 4_c*»j]j_uJI 3jj!lII jl 

CjI i^i i^i Tfc-J .iLfcjl ^yic j_^_l! 1 jjx. jju^j2j Vl Jjlj JL^To-l 4 jI *UI Cjl>Z 
CjL^IJljj t3l j **■ I I SJljJun. c__t_jJL_u! _}L?cjI Luoj! L^jIj t<U 3*4 3jjJu>. 4- J ^-d 

CjLaL>*jVI j_c 4_La_}ljILa 4 I ml mi j-« |jL».tj VI (j_u_i] I j_A jI . 4j^t_j 4ul£.jj& 
CjLjj) a is~\ <n 4-jj) **- mi a LgJL^j t jVI 4 _l>.jJI 4jgl t II 

4_lj>»jJj_uJI Bjjxll jilaj jjl LujC Jju . 3 Ju Jo- 4_u_u_»ijj 4 _j^. LoHjvI 
^-al i iiI ^uIiLpJI <>JlA £-jj J1 miLl>» ^ JU.j 4*i mi n 3j£Is jj3*>o 
. £ LU C-<->iJ 4_1 jj j.u.l«JI Ijjulalu_uj 

^JLLa-a jjiil ^L^l ^Lp-VI »1 gI C. ^^TlvI 

« jJjlILA)) ^JL*J! Li^miI O-Cv tL^s^L^lj i_gjlj_3e_L«j «4 jIjjJI 4_i_uJ_u4))) Jl^C 
3L_j_^_a ji mi \ II j_a lLsLxjI Creation jJL>. 4 _j_jI£L«I j_c cicjJl>JI JLLdIj 

^ CjL^^iHiwVI jjjI jt j-$k L° jjjf jKj t^LiaiJI mi^miV 

, U x t 11 j t3jlj_>JI jl 4 _jjjL>JI 4-uiajVI 3^ CIjLLljJI 

jf£! Ll^.^ j j-i-l>JI jl ^JL>JI ^jus \jil (j-aj .^L*_iioVlj ^.1 j^il 

3j Jl 3 jj_ t - L> JI j_a Cr^* j-iajL3JI Jj jj| jli jjj-U^LJI jlj_p- jl£" UjjJ 

j-uaJjiJI ejL-u^l jSLJLl j-c J-*-5eJ JlS 4jjjJlI «CjLLl>JI ^jjtlaj)) jl .ciJLIi (jy^ 

. l" 4 ^ i^> tl ^ JlA JiU jj-tTu-iJ I 


j-a j_ lT (SJI *jju] ^L3J j^L>.jjj_uj| g Ulfc il J-UJ^" i^JlII c^jil (jr b 
BjjILII j£. ^-?e-<3 jl j^-4^ ^ jy I(JI jJsdL>JLIj t4jjI xU jl^VI 4 Mi^lll ^-aLilLAl 
t ^ »-a |_L>.| jij i jjj.tTu.tJlj JoJjJ! jj_3il (JT £i 4_jjv jJ j-l-lII 

Lu c^i\£ lil iJjji VU.J ^LjVI j^ bajj ^ii^iiMi LuLj ((jjjJLA)) ^IjH^I 
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OluuUI Jjjnog I^P9J9 jjJI 


^ < U ^Jul Ju9 <<2^jjJlJ» (jl ^1 jJIj *JL>.jJt Jjfc JlLd ^1 4i>-L>. 

LljI)) (jJLcI Jl 2-S tj. «(ijt (jjuJu ( J_u^_i Jl^ LoLj t Lt._iLLa 

Cj I j—L-L ftj Jjli*. (j-a Luj^>«j ciL> <* (jSlSJI CjLL^ (Jj Jlaj ^1 4^cHj t_3 j_«_u 

^1 LokTlvI La I «CjWL < 4-ual > nLj 14_u1 <Ll>»jJjj t n*^ 

J_» J-^jJI I j_a Jlc 4ljuj c _^jj La tiJllA t( jr^Lji }L> J^.j 
j! ai^j Jajj }U.J Lijj! Ijl La! .4a3lLa ^ (j! c 

.«JjjJI I JL* JfLaa 4 aj»Wil 

J-aiaj a j m i mi. i JJ^xll (JL»J! 

UfJs Oj J t-1 L. Ljl I>\ 4 (^jJI JjLa^a (J a lf . aLaJ ^ jLil cia-o. i(_£jai.| 3jj) i^-i \ 
i_a_L^» (jjj-aiJ-U (j-Ij 4_jj JL>. I_£>.jj3 (JLa J3 ^43 i4_a>-_jJ_j-LiJI SjjaJI JjLlaj 
(j! J-* SjjLaai^U gujiill 4 »jjLiI I Ji-Jill JSLi jjjjllielau 

(j^li-oiLt njjaLij 1 a 11 n~>- til! j ^aSLl (jj£Luai Sgs£j-JI jja u n "i->. (_y3 Ij a*N arTt 

Sp *C lla j_£b (_£ jJI La Sj»l Jus! (_yjLaa jl I« 1 1» jl Lata jo£jLLiI (j_j£L (jl 

ji 1 1 n |j_& SjJ-LsaLaXI £-U.jl a 1 ^4 i a mi 11 a 1 4 1 Mil mi *»«J1 ^Ial^_a! <> 

i^ij^aj Cancer (jLLa^ mil (j-jIjj ^jLc. iiULLa (jj^j <h La£ t 4jlr . IjjJlSjs 
^^ lc. i_ 1 I a (11 ^ 1 mi 111 ^ Mil | ^_a ^ \ 1 1 11 a . La-Aj-tc.^ Diabe te mi 11 a I ji I 

j_a_LU 4-aaJ-aJI aLaLaiVl i4 j 1 »j|^ j a llj 4_u_jj^liil (jIdIjjiVI J-a-aaa. 

(jjij i_3j_u, veillesse 4_>-jJ a j rL 1 lj Maturation ^ i tlj Croissance 

.«S (J Mj«~ ^jl a-aao ^a£La i3l_ia*JI Ltjl^. < aa~i ij_a-»U 4-ui-uL>. 

J_a_3 I ^ a I I I I ! Ijl l-i VI J3 ^aJ «j a j niij 1 n » j_gl$jll jg « a ~n n il (jl 

cliljj i^~ (j^a L^jLSj jl£LaVl ajuk jaSLl JJlj 3 Jak)) ‘.(Jal 1 n~_t jl Dj»ain 

jjLsclj gsi I Jl>. I (jl j3l_jil S 4-4) f) Ml a aTjjs ' j "iC «~ 3 jj i aC j| t aLauji^JI jLa£, 

ajUk JaS*!! 4^.LUI JjLulSLaVI ^ (j^l gJLti La JjJaa 4j| J>l ^j(_ ;r 3 

t ' ^ ' (^yiall jj )a\II jj-oaj i^aaad (jj^-i VI (J-aIa>iJ.I (j-a . ..alilj^-Laalll 

.((Mft~ ) La_a i_4 < alj ^j|_a^. ^a < A~~' ^j | a U (j-aj i4lSLa-a L^lSLlj 

Jj^*_a (j^i (^^l! L^-lj-lao JaSLi (j! ^1 L4K JjVjJI jaaij .4 a i a-> JI 
4S^Li 4.^ jLs.! clijLSLJaa (jaa jlaa La (j-a g(£,jJLa3 Jj a ->-"11 | jj^ JLaaa.1 
la-(^—aiaJI J j) i^ial l (jLa iilijaej Vj! till j LliJaeJ (j! (^riajj (jl^ I jl La 
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4_*_a! jJI ijj* ! Jo-1 j 4 jIj Jo- ^ JIaj curiosite scientifique 

5j*Jl^LL£*dl J^iUkJY jL&J 

(jj) mi ^ j llSLII (jI j_S_Hjlj ^_y3 <( u » 

4_<Ll 3 jJI ftl J^JllI! ^yLz. c_ujjlu £)£Laj La- 4 jj-j-u 

^ylc ^yuls cLLLi j-aj t LJLv 4 _j1c j_A La ( j-a Jjlj>o 3JlulJI 

(j-jj. I' J ^ A J MlJ 4 JjsVl <_ylc <£]jU*_A jj ..J^jui! I Jufc CjjJUX ^j-A (j-A-AJ 
* J 6 <_y3 4 _l£.jJI <j_A J-42JLA £jj_A I JlA ^La| 

L-l-LTlj ^jJLlII 4_lajjI^Lj tViI1 Jl^jla jL>oVl 

l^Lu-u La-C. Mil l_3j_<_u ^JUil (jl_! iL_A_tit_A J|j)jj ((^i^LLu). ^aJL*JI 

^ I r. ^ ^ lo 1 ((^a^Lj-JJ)) ^Lti! ^y-Lu . 1 J}Lu_uJ ^LjI_A- 4 Lj}L-u 

( «1U (_y^ LjjL>. 4 It Ml (A 4_J1 A 1 mIjJI £)Lj A \\ *"1^ I 

I jl 4 _a^_>- Juse-L «_u 'jjj 3* tl 4 _lLa-£. oJuLsj La •">> •> < ^yTo-^ 
(j- 4 L^>-Lij! (j- 4 ‘-*^3^ C_sV^L<_a]l JjL_jJ ^1 Jiir~ ( <il ^1 3j,U I>I a 

4-laTl>JI oJJt <L^>.IjJ. J-aL>. ^Lj^j-ijJI jL>*jVI £)! iSj-i3 ♦ j 3 j^Ljl]I 

.«CjLLo>JI 4_<_uJlLA)) jl a a 4jLLdLojj 4j aI til 4^>.jJI ^j_A 

^Aj—uu ^I LjaTo- LtTu-a LlCj-a IjJI jjufe JiU £j\ ci.Lcu V 4 jI 

JLilaI *c3 j .*^11 j-Uoj-A Biologie modeme 4_!bju>JI Lj^-jJ^uJI 

c 3 3j (jl ( _yi_t_a c)^- 42 ^ ^y-A-lt-ll ^JlaIII ^Lj ^jj-LaJj «» ^aJLlII 

ciJJj 14jj-tTajJI 4 _u!jjJ! CjLLu^JLj C.<_LtJ I ^LLaj ^yTo- ^LajjJo 

^- Llj^ JI CjI^-jJI JjLLaj cr^J (j-4 4 jIjjJI <LujJjJb Lojv j_ui,l ^LLaJJI 

. M_lZL^a 4j^-lTu-lU ^yJLjj>JI (jjl^Hll^ 
(jL^ .ciJJj CjIaIj^>*I Jiitlu ^aJ La 4jI :JjJi]! ^jL-sa^j 

^jl . 4 JLa-*j L-k j-ljj t La (jISLa t La 1 ,^r>- ^j| iCjJl%j ^)SLa-> 

Ljj_l»_aj I j > >•*'* (jL-uJ^U ^y-ulj La (Cj Jl^cj Laj ^>SLaj La 4jlj_lLj 
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( jy IlJ! 4 _jj>. jJ j-llI \ Cjlj-se-JLlj 

1 6 Cr^” J <^J £jJ,l J-*^>«j Lr^* ^ 


d *>s<^ < Lfc Ltfo i_5tlu £j_IJ . ^jlJL>J I £j_l ^j-O Cxjl^ (jlj 

(J-loZL^lII *U.jL^ t^_ujuil 4-Cj-^-uJ (—S^lc^L! Jl uj lII 

er^J * J-^5 JL>* er^ ^tj Jam 

^ 4 i»fi cia^-lU jJoL^]I jl>JI ^j-u^JLc ^1 
jJu9 lLL U jI ^yJ L> . Ju-^j Lc Ij^Lj 


,1 L^j ^Jlu 4-Cj-<-uJI 


^bsl CjJistlij <(^jl mhjj» j-*fuJI Lr^ 

£jj) 4 _j^_wi_jJ! »1 <>> r.Vl JJLj ^1 

J_Sj 4 j 1 ^ r. LlU-a 1967 4_L_u (4 jj, mi i 11 »1 


djlj) i <n q -^- >L^> CjJlj>J i_ i ii (_ i i4 

^ 1967 ^UJ! *l«it Jxiis ciUj *j^Vl 


4 j U r, ^ «C. Bernard 4 jL!jj-j 

(ji.t.u. 4 >J Ij 4 _*_u_aL>Jl 4 _HJlJ ^Jj C—JLs (JJLi 

dLIj Jljlj ‘"- -tijISLd ^_ujjJ» 4_4_<_ul 

4 1 Mil I ^JUJI {j y^- J C_xi 2 il CjLtU^. 

. 4 jjI_lI 1 c_jL»JV| CjljUtiijl t j_a 4 _t^LftZLo 
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qIuuUI jjjnog I^P9J9 jjJI 


<4 j KII JJL) CjLiI^c. ^Ljc-lI! c «< <i ) Juljlo CjJo-I CJJb jJI (j-oAj 
J J't' ^ ^J-^. j ■ U J ^yu L^ UI 0) JljSLII JJLJ 4j^_>-L} CjLjJL^C ^I^O-j i^yC. ^jJLc. I U£ 

4_o. jJ^_j_lII SjjiiJ 3j_pJ! LI <>>311 jIjlc L^jjc-ojj LajLjcjJ ..<-dJi 

»^J_4-tIa-j mI Lo-jJ^-uJ 1 ^Jl£. £j| 0_oe_) J-oLcaJl L^_4 j-g-a.4 

3 J-4Jl L a BjJ^J q nCi f tl » jj l^tl ^)Lt.ujVI \r -l j L 11 p 1 r 

<l>JLl« ^jl£LoV! ^L^JLlII <-«<<i*>--4jV 

^jJLjJI $Jl Jt £)l ^JJ 4_bLtoVL t4_3t^.Lj 4_3jjJaj LfcJji £14} CjLc j-l! 6JJb 

BLloJI ^ \ C. (JJO- jJL-oll £yz 4 ^ f m L^ T lq 4_C.j_*Jfc_« L)J^ Lua Ul^ 

^1\ 4_jLjV! BjLtiVLj (jIoj-jlTlJI ^y-Lj Lq_l 3 ^JjLa- <><j . 4 _uLjijV 1 
»1 i^r.VI £jjj 4_j^.l_UI Cj 1 jL iT lC.V' JjLLaj 4 _j_>. jJ jjjJI 4j «Utl CjIjLco3jVI 

(_£ jJ 3 L,,. < ^ 4j^lr. 3j£Ls 1 1984 ^Lc ^Ho- r<U .^rX 11 j_>.T $.j-uo 

4ii£.Lilj t <f< < mIj 3LpJL J-oVI 4 Ilc.LJI cjljotiU <>jl& ££jL3JI 

^y-IiJI CjL_1a 1I QjJ ^.j-J:Jl £-A 4jj-tfu-JI ^Wl 3ju>- uudjcj ^ 1 r 

<?Jl_A> Cj Lt-u 1_£L*_! I 1 C. £j_*J_<_u ^_J . ^Lc. 4j>-^J L^lc Ijj ^J-LU-U 

ciliii 1_4J Bj- lT lI' 4_j_j jJjLBJIj 4_j^^L>-VIj 4j3miI3Uj 4j^SL 3JI Cjlj_?tll.l 

3Ll>J I *■j q a a 

I xUMlif iiljjftijB ^ 4*1 

(jJL>JI 4_cljj) Jlj-Bj Data cjLjLu Jij->*j (j -0 cr^ 
cj^jUtA cjjl>*j 4_jj^ t j^LJLl J_l 3 4_j^jl 

w Mittlj 4-^xt^->JI JMiw ^ 1 VI 4 £,Ij^J 4j_}j^ 

jSLlU. tj jLujjLc.) tj Mir. ^J-OjLt-uJI Qj-BJI 

CjLjjJU-^ 4_L^C. CLi-U^jHc. Ij tcJuVl ^Jj^3 3jLcV ^J>.T ^yZlSZ-UJ ^yC> ^_L<-uJ 

4_j| J-j-S mi r. £_jL>uJ! (jj-BJI * 1 ^Lj-u_u Jl5cj 4_j_^ 

‘j ^^Lxill Jo-1 4-g-?e-30» C-.<-lC. 

.cijjj ^-OOJ t^y-Jj-o Cu-Tlo. (J-* 3 jJO- Lfl ^jLu_ol 

JLje^a 4 -lpL>-j j Ml C, j_«_uLl]l ^£> Cxiju J^ 4 _j^_l3oJI 

£jjQ «^jjjjLj)) LJLLajj 4 j La : 1 ^ ((^jLcujVI JlL>- ^JJ» 

14 3 h V a ^1jj! ^yaj 0" ' £)S clh 4 CaLI^_o- ^jrU jJL>J! c-ijloo 
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iJiQ imnll uJ9..»liacUI 6x1 jj 


4iuJu>J! 4 j.Utl CjI j-tTol!I ^£1 1 4j^j>-Li «4jJiLv 4_*_3j» Jj? 

1869 ^aLc cr^J * 1823 ^aLc ^2 U . ..1 j < I jJa 

^J| 1 ^ 3 4 J **- U Ml H 4 JU *") (JJ* ^Lse-u ((^jjJijxJj)) 

^JLc. 4 -^jLj'uTl^ cjLU-c c-JLu jJUJI 3^-uLuo 4_Li_t_uI 

^aUa jlx_ 9 »1 <>> r. V £jj *[^>.1 dojj • l978^Lc ^£3 * jJL>J! 

dJi^-Lo ^.1 Us^tl £j_a Cj^Lc^j 4_La^_ul jj tiiLa^_u_uil) 

tljlj-Lm J Mif. JjUJ .^LuSLILl (j^j' , '~' a Ly^J-* (j ^ 0 
.(JUlII 4-UjJiil 4jl of. o!jl>.Lj 

4j|jLi (_7^>- (jjfe-i ■•' iof VI ic.ljj 3jL>JI l1sVjL>JU (3^1 

“iLaLpJ «l2jjJs fjl£!lLiLi «(JjjI£ (j im 1 ii*\ 111> jjj i-ij-v .(jjj Mi«tl (jjJiJI 

4jjU] IJuj ^jl (J_l 3 ciJJj 3 jj^_l^ eiJj^I 4 jV 3j_*ILLl>3 4I^Ll>. 4_jj_a jJI 4 _j£.jVI 

JjLSJI ^-tajj>JI (jru Reaction j£.L3H]l 4_£J. »1 <^r, VI £jj 

jJa ij. j^AjlII 6-^ <J^<> <<«itl j_t£ juJl>JI j Accepteur 

Cjjjl^-pJl (j-o «» CjVjLsc^j 4_ul)I CjjI^ 4j^_>.Lj CjLlU^. £>£. 

3jjJlcu cjLjL^hJI cjjJl>- cm<< n tillij . JJiuULj cj^L 1 gKtj j-tfo-iJI 
Donneur (jjUI) w k ♦ 11 j Accepteur JjLxJI ^ ^ 4j3-%. ^Ij^s j ^^ ^3 

t4_i^ l-<jjJlII ^_u_u_lII ^ 1 m^U t_ 111 n «4_usL>^ CjVL>* ^1 

immunite 4xLlll CjLcj_c^j-o 4a^»jJ^_uJI CjL_uIj jJI i c-<jL>- ^1 
^ u - x Jl JLsj t»l <>>r Vl Jxj 4 jJl$j ^ < .m^j (j^Lclc. 

^ ^ 4 CjVjL^_ 4J dx_SjJI ^1— L.lJa (J_« 3JljL^ ^ 4jJ ^j_c 

.oJlJI 2LiiLUI oljLOiiV! 

:mUU jLte cH dj^Jf 4dY ^ 

(JrCJ mi J V l_aljLj| 4x.llil jL^>* (j! 1 ^aj)it U {jA 

3jultll (j-uxli /g> .22*^ ^T 1 **U A »>*tlj *^\ */tl 

l^_j_>JI ^ylc l-jjLteZLII CxjI£j / a , | ,s~T\ ^ILlI 3jL-bJI CjLuISLII L^j tjr I(JI 

1 Jl^.L_u^ 3 ^LaLc JJ (jr\J 4^t^.l_(j| 4x,ljj)) CjVjLt^J 

^J-C?ejujl ((jljljLQ jILu^j<(itl)) I 944 ^aLc. o^JlIII IjlA 

^al^ t j-jU.1 ^j-o3j 4 j 1 ^r, ^jX. Ah* 


125 





QluuUI JOJAO9 LtpgJgaaJI 


4_3e_tJijVI £)l J-A j-dojl US $.Ua£.VI gjj 4 TuJl>J 1 Cj^tAl UuUul 

. ^LlLc (jJ^Sj CjI j 4j5e_U> 1 CjjLstJ Jjt£ Jj c « I > <m (jia£j3 4-CjjjJ.I 
<t 5 e_caj| jl >»33 iJT I(JI Antigenes juiaJI CjI jJ3jUul ^' dll* 

4_C.I_LU jL$_>- ^J_3_J 41 gI t 3~( rij JU>.JJ Vj ((_? Util = t_<-A>ljJl) jc-llil 
4_jjl_>Js 1 ^ ^ jl i^Lua^j CjIjS” j I (cdjLua) 3jUsa-« ^L_u _>-1 JUujLj 

. 0 ^-laJuj ^ jr ^3_u <y!L>. JuJl>JI 

<y3 <LcliU iUjm jl O-iSJ j-lsUc. gd Jul <yJU <—<-U!l Jl 33 Lafc (j-^J 

3jljjl Mill CjU^JI jjlu <ylil g-Ujil JjUu j Inhibition .Ujyt 4-^L >.j t( jjuJI 
^jjijJll *U=^Vl ^ 0 -^ 2 j cjL^j JS-C, <_^U dr^* drh 1 


(jiajjJlt <UjlJL« (JJ_3 j lx-4 4Hc^j 4£.LlU jU^ c.«-iSo Medicaments I 

jl i(Jr1_Jjfcl jJI s-Ulbl (y3 4_dl_^JI CjIjLiT^VI ^j_c <jlS I jJ .^JJulII 

SjljJlAII 3 si <>» jl ^Lca^.Vl ^ j ^cjU,I jl t_< a!jJI ^Ul>. 1 Vl 

g-l VI ^ I i 3~ , ,. a jJ U_j 4-LtTail 
• UL>dl j-Sj ^.Uj JjUj ^^Ull (j! Cillu.u^>JI j- 4^ 5 

\_<J_*_3_<_ul_J £j_lJ| (j_u_3_J i^jQ <_j}LS 0^-J 4-jJ-lS CjL*_3j J_j_ 33 <j_SU I L^S 

4_JLL)/ ^ < n-a-it ^yKJl ^LufuVI 4 _jj_>o <c«_*_jj «AZathioprine » 

jj-o j-A jSjJI <—3jVI jLSjlII <j! c« n JlSj .£jJJI <j_a 3^L3 j 
j jr. j_j_aL3_*JI (j-d ^ jr.j 4_tSLJ tlj_pLj 4_c.l_Lll CjI Una 
L>J .^Tlcu ^ « 1 n 4 L^a' Jsxlu-u Lj 

jL^>. d ,^s .-^4-“.tl L>UJ! CjLJjJlII C m nI (JI Juu 

CjI Jl^.VI j_uj ^ylll Lymphocytes 4 j 3 <v Ul jl 4 -l^-LlII L^LkJI 4_cl_UI 
CjLu&SJ (jy SLulSLdLl l-3j^ (^’ill L^JLp* ^uii -V3 > <>L^ ^ ^3 n tjr I(JI 

(jy-2 (jL£j j_lsL3jlJLj jl CjLcLjl^uVLj jl 4 L$J_4 3j_u^ 

«4_jjLA_4_JJI n! «>»U ^ 4 < mJ jlJlc. 4_d_UI ■ Uj 

j *>>j V US' tglobuline antilymphotique juSJLJ ^L_u j-lc. lJl^IS 4jV 

. Lj-jj-jw V! ^Uj-ULI ^ mi ->J1 4_«jL3^ ,jj4 J13j 4<ULc u <vl^t!l ^UtllL 
^,'U 41 j > »j 4 _s^juJI c jL t lj cjl_LuUi<JI l_^1 mhSVI (jlSj 

j_L<u ^yllJI «3L3Jll 4 _cjL 3J»I cj|jJj_d» i j- d 3 juJuus CjLcjj>. ^2^. : j-A 
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iJiQ imnll i_jJD..pLiicUI 6x1 jj 


^UjJLi 4J a < <l~ /<C t J ^Uo ^yA 4_ajL3iJ 

IVvl UM ciJjj Agents pathogenes ^^oj-all 4_>_u-u-U cjLoISJI j_co ^jjuJI 
U- i 3 L^-a-Al Jlj (jJuil 4 <7h-^iJ.I »1 t^r.VI 4x,ljj Cj L i l a -* -} 

:iyuiii2tfijj ju*^ 

4 j \ a c. : U_a_&l . 4 _o&jjLj Jo*lj_4J ^KJI 4x.ljj djj_a :4 _i_ 15LII 4^ljj 
jujui JsDjjjfc jj-o cjjJL! (jJLl/j crLc Jo 1 ci<-o* 1954 ^Lc. c.<.a-> 

<uKJI ((JjjjLa)) t^lliLalLa Lc^jj 4J lJUuKIj 4< jy KJI 

cx-jotj Lsr ^> L^x.j3-j (((^Ijj^jw ^1joJI 4 ^ - lL. JI 

. 4 ji 14 4_ajLj LaJulj CjU I <LuU5 <j-a jKt LfcJuu JjIxJI ^pLc 
4_cljj Jjl ciJJj Cjj_l1cI Ju9j i3UjJI JlIc 1 ^ U ^j_3j (Jlj3 V CxjK 4-lKJI 

ULc ^JljoJ ^ a if. ^Lu 3j-a3 CajKj t__<_LaJI (jr ^ 4_l15LU 

1 4x.ljjJ 4^ 3~U cjVjIoJJj t L_3KJ.i c<**■ j 11 ^yA 
J_LOJlII (j5l ‘ ^ Alt 1 j^uj £)!)) jJb jUoVl I JlA L^-lc. ^j-^-r*- ^ \ 

joojlII (jl5" UK CjIj-lLo {j-a a\j yL ^-a 3Jo* eJiiejj t4x,jj ^ jJi 

_}Kjj t^jJI 4JL0 4_j 4_Uj^j (J\ <—ijj 9| ^j_a I j^>*U 

l^-<_o I^j t4 H_JTj ^-A^o. i *4Jjl_a3J, 1 fulfil] 4 -h.ujLILj 

i4_Uju>o CjUoIjJ cULUbj * Jlilj cUSjJlj Jl^oJI jj-a J^jj-fl ^LbeJ Uo-aLc 
4 jLo UstJ (jl > kJJ L^-t-a U*J)j clila^ (jV 4 _jKJLj ^JlLj ^y-aze-s 
^U_Alu-ul CjIjLcu] 4-lIc. C/.t-toj JlS ^IjJI I JlA t U_La 3 Jo I <Lui_uiaJI 

4JLal£[j ^Juoj 1 4lLuL laKj jjojlII jjJ 4_<jjIjJl1! JjLlu (jl 1984 ^Lc. 

1963 ^U. 3 U Ij-t-o-iJ ^j-A (j\j 4j^o.I_lII CjVjIoJ.1 

^-J Jlj ^jl^p* 4_K Jxll 4 j\a c. JjLj (ciijSUuILufc JjK)jjKjlII Jl3^ 
~ j \ a r. 1 i ” (^Jjj) 4_*_alo c-Jo 4_K 4_ji_ajiJI 0_aj JlSj .^jUujVI 

Jju Q lj & '"" 4_lj11II 4_loj^J.I Cu-cIiU tciil JuT ^/CLaojjJ. ^llibUTca 
3jlj-oJI 4oj J ^UjjI ^j-a tJaxill j-^LUaj CjI A of, Cj I Jlj Co 4_jJ_a-*JI 
jJ_lS ^j) ,i <,»I J_La ^ ~«j^^ | CjI^ j_l3L3jlII Cj Jlj^_£ ^j_a 

JkxJLII j-^1 U a U i g 4 t4_A_ti^U 4 3 U 't a CJ_loj-C LK . 4oljoJI 
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qLuuUI jjja©9 Llp^J^ooJI 


J>UI 2LKJ! o? Olxl aS CjIjL^VI <jSJ *<L^Ijxt CxJtxlj ((^jJ!» 

GxjI^ Lpl jJ t4-uoLv. 4j 4 A? 4JUJI i4j_ilx 4_3 jj_L_j 1 p Cj I JlJ 

4 ji a C. ^p\-C. P j t-sVl 1 ^j4 £•) L", ,.l ^pj| ^j»t!LuJI c-tlaJI £cjj b^^Vls^l 

. LgjJU lAAJ < t*s A I t l 

4_C.!jj C.<-5e-tla I *4_ajl 3aif 4 ]r\ u 11 j_l3Ll*JI jjlallJ 4 j^_ujj 
4JL>-I^_a JKI1 ^ysSj^J (j^JuJUC ^-USjJ, 4_J Ll>.}Lc ajj^w! I Jufc l_LaJJ 

^L*JI CLijjj >-1 ci<- l> - 1973 4 i? 111 jLT jJLLa-a IjLlx.1 lLUjj 
J jlslj aLtjl (jLoijVI ljr ^ £jj 4 jUr . (12669) 

2L*J>}U! Jljjvj ^a j_a iLiL*. 3 Ll>JI jli^ aLp aVj_& 

4_cjjj_d 4 _j_L£_> L t - l a l a ^L*J1 t <7 LaLc j. miT. 4Iu_u ^i>id Jl3^ (q 3j3*v 
(jClIjuj Julj 4xjjjJ,I CjVLv. l a,is\\ CUj\£ ( jr 3 i4JLalx 

4_La_jj>JI jLitjlj t 4xLial! 4-ta-pJ,I ^-lsLSjlII jjlaj J <^<nj CjLLjjLPJI ^j-a a JlJ 
jJj^IujJL!) ^1 JjLoJIj (Donneur ^_jUlI) c-ufcljJl £yu J jpa(p]| (jLtfuj 
OJ) <*“ j* J ‘cr^^ ^ tj *'• M {j-a /.90-80 (j \j La ^.u^l (Accepteur 

ijr 3 ijr >- jJbj q-a JljjJL c__<_aIjJI Li I 4 _^L>.j Jj_L I 3j_a 

i Ijj-tlu I La£ ^j-saJpLl C-UpS jj_a 4-lKLII Jl>.Jj LaJu£. *4jIj C^jJI 

tt-ufcly I La lij j-UUl 2L^ o< . SLpJl Jlj^ ^ 

^L^ Lil Lai .^^>.1 4^>. ^j-a 4_£Lb 4-il^JI CxjI£j 4-&>- Lh® 1 aji < <i ^j-saJjJLl 
(jrl_j La ^1 n aLLJJ r miII 4_u_oj Sl^jJI CUjJj>* Llj^-C c-ufcljJI 

//60-50 

LLp.1 i>>f Vl (jiaJU ^jj CjVLaTo.1 a■j-cla :4 j^Lu^3I 4-j-ISUI 

(jjip! ^jL>» «4 _lc1 ? 4-l15L1 I» cue. JljI JlS^ t4_tKJI JL>JI La^ 
^ 3 j}X\ 2lK]| jJ^.^jJ. 1 SLp. ^ «j^MpiK)) 3 jLul 

j_L us (j-a Jjl j_A 4_j_c.l_u-saJI »1 <^r. VI ^a < m4 ^j-u-uj «Golf l_3Jj_c.)) 

^pLu_uj ^^.ILaJI ^La-»-Tn-u.a ^jLJ! ^J^Llv Vl ^LI I JllI jJb d jr 1 ii ^stl 4 -lISLII 
4_j_iLc.l ^a_j 4JLp2_LHJ ^jJI Lp^LL j_aJ 4 jK Jjl <«-^» t »La-U a lx .jj *3 Jl^LJI 

( 2> T jj- ^Ll £LJI !il_3jl 1 pr,l_L<^3 CjjjJ^j ^jl JlJUJ LpLia^jj .^jiaj^-all 

.(j-Ct-ilSLlI ^_u_uJ Jlajilb jl jL>. lLj^j (j^jL-aJLl (j-* 

^Lu ^)iajj-a ^JJ ^a > n-v. Jli^ 4JjLt_a Jjl CUjjj>. I :LUSUI 4xlj^ 
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iJiQ imnll uJ9..»liacUI 6x1 jj 


. j b fll 4 jUr . Jjl I 1964 ^Lc ( _ T bj . 1963 ^Lc. oju£ o-* 

4-JUx. 4J CLlJj->- I Ju3j ^l_C i^yu Lc. JlIs JuSLU 1 *"• > " A La I 

(_yJljg>» 1973 4 i? >»jljf Jjl ^.To. 4x.j^J,l .iL^VI ^jlc ^JL ju9j . 1967 ^Lc 
4Ha_tlij *- j 4^ 3Jla CxjL£ ^jjLl]| I JlA £>aj • I Ju£ I 83 

CjVL>JI cLjL£ JlS* J <>>4^1 ^jLUJI Lai »< U 5*4 CjI jju-u j_jjI (jr J* 

£j(J 4 j5C_UJ C<_jL^ US’ . Jl_iSJ I ^LLj-l-u ^JlC. JlJLc. 4-lUjlJ' 1 ^ J °I C<A.J 

cUj ^yjJI 4_lL_*JI j ^Tu uj ♦ 4jISLa 4_Cjj fjjo J <>i4l 4_jISLa JuSJI 

^ cjJl>. Bjxelll oL^jJI 1984 ^L*JI ( j_c J^LUu 

CjI jJ-t-o £jjl 6ju±c. J^Lt Ua t—clflj JuS £j»j O-p* gl_Cax.VI 4x.lj)j ^jjL 

ULU 4_lU«J1 C^fcAJj t JljvIj C*j9j t4_jSjj»aVl BjxelU CjLVjJI 
caVL>JLl ^ fjL^U! ol c^>* <> juSJ! 2UJ>i 2UUiJL Jt cULa juu 

4_u_uJ J-3j (jx. (Jjj < M O 4_uV! 

4jjl jJLa 4_o»jJ jJj!j_<_u ^j-q-u 3 f. \ <^ V1 . L> (JjL_uj * 

^)Lo^_>- ojL.^ 1J ((Marcel Homes ^J_u_o^La» _^Lu_uVI cjI^^e-La ^ 

«Ghotret jL_<_uVlj Kj**-L Lt 3 Germain Van Schoor jjSU 

(Tissue Typing g.u.al]l 4 j>.Jlaj jl) <Uj<w~ (j\ < .1 Wi * 

. 2 LcLulj g>L >11 cjLwMjlII {J7 s ^jlZlII * 

(J^C. j) Li~ a «;! j_<_u jL^I (jyic Jj-ua^JI 4 jjju-o 4Jl^ dli ^1 L-$\ <^ij 

^ t3jL. o .j Ijl^ I ♦ a j_A Lr^ ‘^3 j>JL SL^jJI Juu 

g.L lllojI I 4 K ^jJlJI ^L^A l ^ r £s (J^JuJ ^ jJI j <>s ♦ tl ^ ^ gL l<lu-uVI 

^ 3 1 "j dolj^tj Q^jLugij (jjJlII jL^I S^L^VI (J-& ^^La V IjJ 

j-JlC. j I Cj I j Lu-uJ I CjjIjj>- 4-lcLaJ 4-aJu^j c_jLl^j ^j-<S 4-a-LL-u ^u4>^L^1 

4_j^Lj ^LjI 4 " mi ^j-C JlJjJ ajl I 1981 ^Lc ^yJLv Ju^ 4J gjj 

^Lc ((^yjjjLA)) ^JlJ JL>JLl I ^ 4jjLtA Jjl CxAJ :4ijil 4 ^Ij3 

1973 jllil ^JLLa 4JjL5tA ( 2 ^G-ljI c<-LIj cjVjLca L^hIj 1932 

4_JjJI £j>3 V 4 Jl-lSLII 4_C.Ijj JL>JI ^y-A La^J t^jL-aJ^I ^ CjLj 
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qIuuUI jj^xog I^P9J9 jjJI 


I Jl-ulj LlLla 4jj 3jLu C<»L til VI 

4_Jj_3_La 4_jj & L^I/Lc 3 Juo Jjia I CxjI£ I 973 4_L<_u jllil £—LL_a ^To.^ 

^J L> - Cj^ <a~i (pi Laj_lC 4JLaLc 4jj L«j 34 jj)^ mi 3^ miT, ^ Jr j4> 4x.jjj_c 

4_jj-JI _ijJ_j CjLjj-t-uo (_^JI 1 _La ^-jLllJI t <>» Jijjuj .^jjLlil cilli 

L)' c 3 mi~^I La_£ tlju>. 3j_o£ (^jJulHj L^IljLusJ 4_j1jL 9 (jV 4c.jjjJJ 

(j-4 <<l3lt ^jJL 3JljLjlII 4jj-qjJI 3jjjVI 3jJl4 ^1 jjju La_j| (J-tiu-3JI i_jLu_uI 

JlS 4jj-0 CjLLsJL*. mhI 

^ U^»tl ^SLscTJI (jr\J SJuljlII 4^>UJI 4 jgltll 4 ^jlII (j I ciJJli ^Jl Jij 

4 j V 't Mill 4_ulj-^il CjIj-JlIj i 4 jj-o jJI 4 _j^.jVI Lu^-tSLl I j 

CjLISLaVI c_xjL>* ^il < > > 1Wn 4 jjJI £jj cilljJ . 4 jL*JJ 4Jjj_A> 4x.jjjJ,l 4 jj-J! 
CjI^MjlJI &J-& ♦ H i ^ t _il_>JI lit^e-iil ( j_4 4_j_Laj 3 jIl 4 1^13/t 4_u_3JI 

L^Iula 4_c*.^Lc 4_jjlj_lL 4jl 4-J^JI 4 j I a c. tillij *3j 3» 11 

^PsIj-aL) f^tl (j-A ^jJj- u SLII 3Lp* Jl3Jj <j! I ^ K <n <;Ijl>.L£ L$j 

.3Lj>JI ^ylc. Lff-cLjJJj *4 jjJI 

^jSLI i 4Jj)3ia CjLjj £jj cljljUr. aljj>.l ^jJI ^l»H L>£Lal tilli £-«j 

^ j\->- «(j^_3^5t^Lo» j^I^jlII ^ju l^^*J-a La cjLjJL^jlII ^jla ^^->1 

^j-o-jJ j_aLJJ 4_jLa_*JI ^L>o « j-XJ^-uLaVI)) ^1J Cj4jj 

4J ^_u I ^jJI j\& II ‘ t^s^lt La jJl3j 4lt£.ljjij ^l^_5tll 4_j J «>* Atl 

(>« u 3mmm.U (joiiij ^ CaLa J^-J Lh 4 ^g jlt,. 4j j ^ylc JL>JI ^ Jj^u>JI 
L)JljJI CjIjUt. U IJ ^ jJI JlJj-uJLj jJLaj t4jj_cjJI 3 jjJlII O^J-* 
Ojtxloj^ t4T(->JI ^c)Ljj-^I O^ 1 * 4j^-J! oJjjI . 4^1^ 

^^1 3j-tlil_«_d cJL3jj J->- ^ (Jj)!'*- <a 

^j_-a L^jJIjI ^j-a < 4x.L_u Jju t^JaJjJ.I jJu-o CjLjJLoaJI 4^j-C 

CjIJlj t4_«j^LII ^_ujj>JI 3j^>.Lj cJL-saj La JlIc 1 ^ KI t^jLlI ^ < n^. 

4jjJI *4jjI_4J ^LLj LaJuu CjLa £j| ^j-o ^CjJI • lj>3^ I ^1 

4_jjJI 4_c.ljj ^L>o M_aI dJLufc (jl C«-pJ L^-« iCo^jJI (JljJo ("tlh 

^Jl . ♦ «o.« <^3ll L)LL>j-^-IIj (Laj^-ulaVI) ^Iju LruLuaJLl 1 jj* ^jj^-uSLII jL3jV 
A VI ^_a j «>**tl I juk L)I ^j)L <a:(Pancreas 4-lSLutH 

4JSJ Diabete <«ill «ilj cjVLx 4j|j (jJuil 4_u_a_ujJI 
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iJiQ imnll uJ9..»liacUI 6x1 jj 


f J J ^ J i j f _A Ju t ^J_3_*J! i^yC. dJlJLdJ Li LjLjjv I C-jL^J 

^jLtujVI (^ju/L^SLjLJ!) 4K~<» a \t £jj ^ jL ^ Jjl cujl».L 3 ^L-bx-VI 
JmvljJ 4ji <jf, (jru5^J Ju>*lj £ljL>»} ^ t 1966 4_u_u JjVl £)J-il^ 

lJ&j*jlj V 4_uL^_lJI 4JL>-lj_a ^jfloJI Jj-lJ! ^po^_4-5 1 1 '^‘^J A 
(jia-^JL *L3 j 3jLa Jjlal Cul£ 11973 4_L<_u jl 5l ^JL a (j^L>»J . I4] 

^jLuJLa* lIUI—LA CJ_»L5j t4 ? mi juf>l (jy-A L$_oL^_a (^JiJj 4x.jij^-c 4.15kIl».4J 
(jy-Lc- CjLjj_j*_jJI cJjj .JjJsdI 3j_« J-^ u lj L^ 4x.jjjJ,l 4 K! u lU rnHj 
(jj^jJLc) c_.<-L « JI 4 \ 1 <n ^Sxfc T JI ^jLw > in 4 x,jj^JlI <U5JL*J»I 

^ l£ a '~ 11 ^j-^Lal L<^ . 3 J_j_>. j aU>V1 

(j! (4 K ~i «1.1) ^L3*n«a ^j-o ^V jJl3j i 1 ^)r. LlA^j Cj 1 L u a ^ljiiteu_<_uL 

£_La ^ 1 ^ IjjIuS Cj-° 1 Ijl L« 4-3j-*J, jjy-^3 3j_A (J Hjtj 

. 4uj_ajJI 4 K% U 4u£.jt ^y=>jua> 

14JLptIu_u_4 A it ^c JL^kJI 4x,ljj I I 984 ^Ll :JL>fclail 4^ljjj 

^jjjJtJt Oj-uj ^ L-4^ 4jJL$X. Juu ^ J <>»♦ tl Ijufc £)] 51 

(j^JL«L»JI £y 0 j-LtSLi jJljjj . 4_ul^>. {j-a J-L& Lia-clx. (^jv. 

^j-o ^jl iJLse-LaJlj i4JLSLj_*_Uj Jl-l 5LU^ 4-<-ul < <i^ll ^Lia£.Vl oJJt ^jj JLse-g 
4_lU_*JI <j-«3 (-^Jl^j 4 L^Cjj 4 xjj-U ijr ^ Cj^i-J Jlaj 

^jlc. 4 _lU_*JI SLpJI ^ (jy-2 t'/30 JjUL4J 

3Jl^jlXI 3^U! ciJJj jJt (^Ltajtil j*_c) ^U^jlII L j2u :^ll^ntt 
3(!1 ^jj 4jjISLoJ 1955 cjJl^G 43jLc ^1 ^lj-3il 

CjLjIj_l^> ^ 1 C. 4 _j_L<j_*JI 3l_L >j c a 3 hr "\ JujjJ! (J=r ^ 4 _l 3 jv g> U>, ,.lj \ ^ ^ \\ 

(jrU Cl4J JJb 4jJl>JI Cj*^jL>JLI ^Jjf cGlSL^ oL^Ui 4 _l^u_LUj La I .c-ijUdil 
4 _jLI ^Lta_*JI ^ 31 JJSj e\A 125 cl<-jjj >-I c.<-l>- 1968-1958 ^jaVc. 

^L3_J 3Juo (J^lal cGl^ 1971 <JjV! ijr^j nil U A . 1 ( j r Jj Mir.J 

Cj_iL£" :^Lc 4_^wj_jj . 3 ^ , *' 1 4_»_j_4_u C.<JlL Jl^ 4_lL^jlJ' Juu (jL-uJ^U 

1 ^ ^ 1 _LAj_j 4j^LlII jj-oVI Jjju L-A J >^3tl CjVL>. 
^jX. ^1 t^>»H (_^-3 j 4ji<^r. 4^LuaVL 4 Jiu5LII ^bj 

V j-aVl (jl (_^l i JiJj_jJLi A'iTi-*. (jSL«j I lldi (jrS-LlI (jl jl i^jus-Vl »l i>if.Vl £jij 
j_ua_»JI juk j>l h «tl (_Jj (jl uLLIj (Jl jj .3j_J «Lo-4jl <it~ Jl ^lujej 
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(jLuuUI 


Jjj-uJLj 

(jj_3J! 4 _j1 Jl_j j_La ( >U^LJI pLgTufel t—JuLlI 4_CIjj CjjLjI :^_4_LUI 4^ljj 
j^lj-a ^ m y^) 4_ulCij^lol JuiJj j nit 11 

Lt^J 4-^3 LJv 4-jL^- jj-aVl 3jL-3&rJJ CjLVjJ! Cjj^tjJLl 4 3h3r a 
4J «(-d- u S r JI)) O-t-Caj Lg£ \jJb 4_ul£Lal pJL*Jl ^ 3JljJlC. 

1967 pLc LuL^al j. Mijtl c_tis ^jj 4_Aa£. JjI a!j«».l 

Qa a ^jLLjLa I dta Jl1«j .Bernard j^i£jl!I ^Ijj>JI ^jlj 

4Uml mh! 1 (j-« Accepteuss^lt3*n nil £)_a(jryjlj(j^CuLl u_£ jjCjLAox.) 
C-JL3JI (JjZLcuJ ^LOJN- ^j-O L3 j^ 

ijj^T^}Lc L4I pi t»l 3 m<U 4JLL3JI j_lc 3j_o*VI ^j^ljJ.1 

\l . 7r,, „ a 30 ^ ’j-<-u 1973 4_u_u jLiT (Jjf ^To- t3l-L>Jl ju^ p ^ ^ J^u pJ 

4-jlL^ 4_3_j^_Sj ^J^LjLo)) ^J_l£ (j-« 4 j^-^-J CuJ^j>- I La^ 

0*^^ A A A J /1 a ^.tl ^ \h * ><1 «j)jJLj)) 4jLdl_5eJ c_x^JI 
^j_<_u BLl^JI Jll 9 ^_ r ic ^J-u pJ t Ltiaj^_a j, miT. ^-<3l Lr^ CJLJij tc-JLSJI 
Jlju 4 hU 4_1Lv pj-dl 4 jI tpLaTiAVl J-UJ L$_aj . < U 34 Jl>.|j 
j-u-uJu L u g.1 W< i a I L> oJ» >:J^jLd» Jt4_J_^_*JI cj! j_L_u 

j! tc-J-UI <.-1 t 1 <i ) CjLa iOJJt 4j_tla]| 43JL>. c (im 

pLc cjL d -4- t .il ^>jla !^£i Li_u_u til!j t4Jjjio 3 jJl 3LpJI jlls 
4-ctjj Lr ^*\j^>- p£.jJI L ^. 1971 

4J^Jucl JL3^ ^ (J£jLa Jj-3JI) Cj^ ylxSLI .4 j!jlJ! C-JL3JI 

pJ_3CJl ^yJI Ll3j^-3| 1 3 J_btj ^yj^Vl 4 _uL<-ujV 1 4_j^j?dJI £)-« 3 ^_jj>.^ 3^Il£ Juu 

J^>. oJJlj 4_j^L 4jJ l>. <—jjJL^Lj IjlA jj^_j 

t c > < » mi £_>m J-^J-J 4 _L^j 4 4_jl^jJ! (jr^ p-^e T JI : 4 p^_jJl ^1 

^Ajlj 4_lC JlJ La q ti\ C, ^Lc.j . 4_ajL3^JL! uLj_uJ.I J’MaJI CjLlc.LC2_aj 
3j,UjM<tl (J^(jj)5L*n-u c-JLiJI (jyi^. 3jUj<<ilt ^ylc. 

i I Juk ^^yJI 4 _^LCsVLjj 4^_L3_a j-J-C. aLCa£.VI i^y^j 

4_il^ ^)-u-£3 j3j 4"^-vlj_a 4 - lKJ 1 Lg-Lu 4 3Ll>JI ^ Jl^j c_JL3il (j-sa^j 


ISO 




iJiQ imnll i_jJD..pLiicUI 6x1 jj 


j^>'jJ \ t ts> I 1 JL^J 4_lI^ 4_C.I j j ^Bj UIjj 4-tC.l < ts> 

.«4Il£ j_a 4_3_t-^j c__!3J! 4_tLjl3 j $.\ ^jILjJ ^x.Lcl^ c_Jls p j ^ ^Jj ^Laj^j Lot 

•»O^tjU.1 1 m^vI »1 ts>c. I £)l»: ^LjIs «J£jLa)) jjj^jJI jjLJjj 


c_jj13JI ^£> Lfc^jj c_jv! jJl 4 j , .iLSJI CjLiWL] 4 um( 1L dJjJxeja LojJ 

CjLs Cj.il J^-. ljL^fc_U3 if.[^-us\ tC—>l l Mill ijj-UJ I JJJ^J (j? C-xJtJ Bl 4<Jrt_J_<_uL<ll 

Vj . 4 _JJ_J_>lJ I p Ajl I j_jLHj (j I (jjj i£C-ll (J-4X. L_3j9jJ 4j5£_UJ L^jLjt is~) 1 

3JlC. ^J_<_U B JlJC-Js I CibVjII CjjljJ5SJ JajjJLJ! 0_L& J-U-gj. I CjJ-4J 

IJJ*.Lt3fcJ (j-4 i^J-U^Jj-aVl (j-4 CjLIa JL>.JJ (jAJV 


.«^Ll J£ l_JlBJI ( J_Bj cjLlUaJ 

£jj ^ <<o V~U <jj-^ J-$-°' ^Ij^-^l I JL^l jJl>JI ^jJ-tlajJI £)l 

£jj £ dJJ jl^j tCjljl j-l>J 1 t—JLSJI £jjj 4_4 T tluLll 3 j-l-->JI (^jli ,L . 

tiUB Lcj t4_jj_cjJI 4 _j_cjV1j L-JLxJI J-jLu.^j ^13 ^U1 (JJ5-4 <_yK.II 

(j-j-sjJI ^_lc ^j. i <r<tLj <JL>JJ Ijla (j_c J «>>ai .cLulLU! 4_<jjIjjl 1I 
*tI j^VI Ijla oIm 2u^jl21]! 2UUJI <>* <>lj .Cii> ^jJ! 
<_y-3 (Jj-jj < <i \\ <_y_3 <j!K_« (jl i m <_y3 c-JxJI £j>^J <JljL^ ttiJI JljT 

.S_iJL3fc-o L_Sjjlj Cl>j 4jj_c jJI <Lj£.jVIj c-JLBil (JL^e-o 
^jX. Jl^J JuLA ^cLu-sD L-JLs ^L4_uaj CxJt-JI |JlJ tiJJB ^JJxJ (_y^J 


(j ^ x T u (j-saJjll <—JxJI ^J ^~i < nj ^ySLI t Luj^ 
t_jjJ_9 ^j^jxaj ^jj>- 1 0_stjJl fjjQ CjI j m n Jlajj t4j j_Bj ^ jJl jtjiaj 3 JijjlII ^j_c 
3l_| l>JI Ju-fl ^ \ c. CjLIj_jj>JI (jjaJU £LojI L^ILlxxjIjj t4_Lal^ 4 _lC 1_Luj 

Jlj-j ^ 4 JLj_U 3jJl 4_LcI£LJI t_J_3JI 4_jjL*_« <j-^J cjIjILU 

t^ySLulSLJLl C_xJuJl tiJJB 1 ^ L-JjuJi ^jMJI J<,,nU (j_aj . 4i_JJfcIL_U-0 

. 4J3LL2JI jjLua-CJ t3jx]l t4_5txxijVI (JrU <L>.|jl! 1 „H 

4 t u 1 1 j i V "1 c-JxJI CjLiI^c ^jx. ^ i V"n ^Ijj 

p ^ t 0-C.JJ ^ 4 _jLq ^j_A (J^j i Cj LujlxxxJ I ». ,.l jl JlLa 

4_jJUx. Juu JlxIj ^Lc (jj* jj^I Luj-3j / 20 ^ j_(_u ^j7i♦B n t3jjju>. t_Jji^ 

(^jJI c i j < <11 4_^dL>. (CjLii^JkJI ^Jl^j ^jjJI jhimj ^L^TlaVI 

(JJj-3 (((^1 J_«Lt!o (jLojJ_>)) JjxJ d^p. <( J>JJ-1 j 1 *1 ( <l)) 4_*_aL>. ^J 





qLuuUI jjjao 9 Llp^J^ooJI 


1968 ^Lc - 

1IjJLS^U (j! ^J 
(j Ml II 1 j_A *4 J i a ♦ 11 JlJU JjsVl CjIj_u_u ( j-.j-^--v- 3JlI (jnjt tl 

^^L^-Lt-u ^ILa I 4 ^Jl_j I^IlTu 1 ^JLc, ^LlLsVI 3jJu 9 ^Jj 4_u_u_uj 3jj_i-^j 

1j_aJ iitlLtJiJ (jl aL-i-la^Ll J-lTJI Ijufc 4 < njj 4 £j>j3-^ 4—JL3J1 (jiaJjJll ^ i n*w 

^_lC 4-ujL>JI jIjVI (j_a J13 j La_a <<1311 £j JuJl ^JLau J ^ r 

* U_j3 <-»$£.J*U 

j>jj-3->1 ~ (ii (jjJs (j^>.lj^>JI Jjjj* ^La 11981 ^Lc jl5T (j-° j-^Lnil 
Cxjl^ 5l 4 juIjJI 4_tla-*-Il Cxjl^j 4. «14 £jj 4-iLa-fcJ 

Ju& £)LujJ1j L-JL3J1 L^j £jj 4 Lai . 1971 ^Lc ^jVl 4- i la- < -ll 

^Lajjl <j_a jfi. nil CxjI£j iLaLc 45 j-a^tJl ^j_a ^JLjj ^jLa» CxjI^ 

La_a 4jj_ajJI 4 _i£.jVIj ^jJl <U» t'<~> £-L3jjt t^jryjjJl t-la.a-t^o 

«jJLdj ^j-ojij-j)) ^1 3 a tc-JLail l_3Jj ^J1 LsLpJ «3 7*«tl J^_uu 

4_ul^Jl 4 ju^3J1j j_Ll3j J>jj^jLL_u 

(jrCLjjJlj C—JL3J1 <—tl3Jl ^51 j-lC. 1 ♦ t*>4 is~i j a lj)iaf.lj 

^j_a di J_>>I <4 a j 1 mi *>. r I L^jlSLa lLU j Juuj i3jo-!j 4JL£ L*_a 

. 3jLu_u CjjL*. (jr ^ (jl Julj uZj^c. l jj* 3j Mir. 4_<_u_aL>JI ^ jr 3 
Ljjj-3 Ij^jjcj {j! (ciJLV 42 uJL<_o) 4JjJ_4J « Ljjj» 4_*_aL>» ^J_aUj 

LjJ u>o (JSL<Tujj t^cl rt^ t*~>\ 4_ <i4 : cr^J ^jLiJ JlcuI 4_p*ljj>. 4 ji af 

Jljj-j ^jJ! j <>>♦!! Ijuk .4 tjjUtl (j- 4 * I ajt^r. 

4 ijU ^«>»jj 3j-a 100,000 (jia-jJj JljJI 4_U2_l 3 ^Lc. 4_a^>* 

4_jj_ajJI 3 jjJlI1 4^1 mi j-lC. ^jJl ^j_a ^j^iia I , 79 ^>. £)L_ujVI j-a^. 

. Ij^a jLZ 96561 L^J^Id j-Lj ^1 


^ ^ jl219 ^jJ! ^ «L»tl jjjjLLujj 

l>. c- <I a ^ 4 ] ^)j jJI <—3 i^> > ^jl : 4_tb JLa lj_j^-33 


j_lLju Transplantation des orgenes humaines 4jj-tTo.JI 

(jl < < 1 4_Ijl^_a Cj eAJb J 3 ^ju La (j-aj (( 4 _l>- 4£.j)jj_a 
4 4 < ntl 4 —JjlLII ^1 4-Ll-l<-uj Clu Ju>JI ^aJL*JI (jl ^yic. t < h 31 j 


na 




iJiQ imnll uJ9..»liacUI 6x1 jj 


l_4j A VI Ij^u^ ( J_cVl (jr 3e_us Ls t I US’ dj«j .Utl 

L*_c SLl^JI ^j) i r. 4 _jJLi u-JsaJI ^-Lc jJLs .c-jjJxilj Q^jjlII ciJJj {jr £i 
4-C.JjjJJ ^LlSj ju£| 4JLju>*j t^jjLtil 4 _ajL<La LxjV J^U (jr^- 

«4JjLH1 C-u>u CjLc^u>JI » (Jr ^u3 CjLlj^jc-i gbuTuI ^J1 ^-<-u_>iJI LjLjj>-L£ 

2j^£> ^ujIj^>JI ^a JL>. <-L_^uj ^ 

<(^_J_aLS_*Jlj ^Lft-ttfVI i^yA Lsejj-O)) j>jVl < in JI^Jo LjLo^Ij 

(JL^jlL-uI (j^-4-> U£ 4(J-L>. jJI ^JjjJ.1 ^_<-aJ?eiI (jJuJ! 4_AjL<La L y2U3S>~ (jy ic JbLiUJ 
44 <>i4ljJl 4j?e_4JijVl l-«t 4<>Ju>.jJ ^L*-uiVI jf <UjJL? U£ LfcJu>.jJ 4jjjVl 
Jlj V CjVL>J! *£jLi3^ w <_3j_<_u (jyllil 4JiiaJi,l jl 

III 3j-3J 4 ^UJl uLajL_ujJI $JlA JjJl ^Jiil 3 Juju CjL_uI£ujI l j^A 
^£i i ^Luuauj l^J Cu-uaj-C JlS C.<-t£~ *4 ujjjlII ^L-ujv^U (jJui! ^_ T 3 
^jLLaj-taJI ^JLc,)) (jl jJju j mi^Ju jl_i 1983 4_Li_u <_>! jJu-o ^jJI 

j 4j$jV! jiitlL-ul * Ju ^ cilta £-*j ((Envirocancerologie ^t-uil 

A VI 4x.ljj JLse-O (( JjljJ Jj J_ufu_U3)) cJSJIJJlU ^JL*JI J-L.JU Jl>. ^^lc. 

^^-stuJLi t^jlSLU <>L>uVLj ^JjufuV1 )) :<Jj-3j jl 

<ya 

i3-C.jj>JI jljjLoj i^XjJL dJLil! JjS. t_3^li>.t lIULlA Jljj Loj 

q^Jlsc !i j_l^L2j«JI 0 jjt (jl :jj& Ll& jU-^.11 (jSU 

JLtJ j-^sLfljiJI 3jLj jj) 4j£.l_Laj (jjJI ijijLiLo LjjJjiI 

Jl a" ->-l (_JJ I g 1^1 3 ~t I a ij y icliLiLjs^l iJlijJLs. 4 jL«j<JI 

^X_»JI JjJjso (_jjk ^Ijj>JI SjL^js tiilj £jsj JiAl 

3^a JLa-~ i m U j-iaLijiJ! (jl tilli (J^ ,jji j U ~j I j .(jiaJjji JSLI 4 j i niUj 43juaj 

1982 f'L^' <—sl_2_Lj| ‘ 3 , : :X r i i jac t ^jjJI Jjuj 

jjLLj-juJLI (jj*L>JU (Jjja jjjs 1983 j»Lc. (_^3 cjjjlus 3j_2oj ji^Gj 

^Ijjf (3-JJ (J * |~ | ^3L«J (^1 L4J Jj^ll ^ <i t . ! - >■ 4n^'l (J-«-*3 l^jl 

i- or jll JUS ^j_lII jjk I JLx. jjjjajs I JL&j . C'anccr jjllajjjJI 

4 JL 0 .JJI ■-1 ■ ^M I < m->JI 1 l-S 3! 3jL>. < 3j3-a-~il “AJjjjiJ jLscjV (jj-'j-y a~tlj 

JL>JI (j-A ‘ 3 jCq jj 1 3j,.i Ljj&^^SLa .4^1« i.~iV 1 j-iaLiaiJI j-J^. 

.(_yjkjIj !_, ij-ial i Luj (jlJjVI ^alLscJ La JlIc. 
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qIuuUI jj^xog I^P9J9 jjJI 


|jj| £jj £j_udj_a 4_u_u_U>I1 3 JlL*J! *j»a| (j-A ^d A 

^1 < ^_<_uj>JI Ja-3-l»: (jy-A) ^!>_>«JI ijr 3 (jLuajLUt SjL^JlIj 3»>JI Cj>3jj La 

j_jl_>JI ^ U>j^ . tl 4_cL<i,l ^JLc. «jjJla jILu» jjIJ^JlII .«4_t£, «UjjJlI1 
ijr ^ p 1 $ j tLjJLLajj-j 4_u_LaJl Jl^aJLI >jJlaj Jjjj 3>jL>. 

^ i r. (Jj ^1 >>* r VI 4^. Ijj ^J_l3 L^j ^j Bj ^tl| 3 Jlj JulII 4jL_u1j_} _}1 JlC. 

4_j£ Ijl w'L.l jLuJv.1 ( jr Lc JlC. 1 > <r>l JSLI 4_u_u_iJL> ^jLu 

4_JI J2IJI jJalill L ^aitA]l Lymphoeytes 4 -la-«-L]I ^jJI 

t^ys\- -5e-tIuVi «>* A1^ (4 _La J_3_Li {jt j-La3Jj ^£jJI <^<fl JlLw CjL3_lL^ 

c-jL^llVl CjLa^Lc ( j-« ^ jjl Jjfc *4 j!j 4_La J2lii 

.L^? 

LaaTli-uLj 4_t*oL>Jtj CjLujLa!<JI 3j-usL*J,l CjL^I CjJlcL_u JlSj 
4£.jjj>U 4 jK H ^L>o jJjula £_b>j (j! ^.iTckJLl 4 ^scI11a 4_uoL>. 3_iLtia-A ^L_oJ*.| 
c^l to , .,1 Ju9 t4_jj>.jJ> j_lH 4jj^j J^LLaj j-l^LslU ^l*Jt £)l : ciliB i/85 
IjJSLaTllI ^ i , I? JI 4_u_4jL_4jVI L>UJt ^1 3^1 i^i a ^1 t m'v I 4_c*.jj 

»<, ■cu-uLUl ^^LaJL (-lU3 4->JIjl^j j i ^ *Xtl a 

JiitIL<_ul ^LaI Jjj i Mil Jl^_a-J i4j!j 4x.jjj_ll 4 - i KU 4 j < m ?Hj ^LjcJJI I JlA J!la 

. jLt^J! l-jL^IIVj tCancer ^jLUj, ml! 3_>L-^I1 o'jjl 

(jLLd^_<jj)) q _A (JS>*} 4j>JL*_A {^£l CjLJjJlJI OJJb ^j-A Ju^l 

4_La c-jLuall ^uuiaJI J1 ^ jj jla^. o_p-«Cancer du Langue 

4_jJLa£. jl 4 _jJLj d ,,.(jJu ^j_a ^_u_uj 4jl^ 3 £jt3_9 4(jUaj-ujil jLtfuTul 
(j 1 < m i II jj_A U 3 1,1 p mi 3H 4i^Li 33 l Jlj^juJI !^£> 4jLc 4_p*ljj>. 

4J JjJuJI > Ii\]\ iljLX. JjjL5t-A ^LLaJ C^3 ‘3j3^ JlJU 4_aL3_a ^J-33J 

i i^i3 \-<S JuJI ^ic 3 jJl 3JI t 3j» <>» 4jI jl t4j^_ic 

^ Jla11 ^j_a_Uj (((-djL C-3J_JJ)J)) I (^lj i3jjjL5C-A 4 ^LLs 

. 1979 ^Lc. ^jjLlI! 3j_a 4-iLajlIIj ^Ls (^jlI! 
tJLpJI ^yz-u^ki 4_ula]| Lck.jJj_uJI ^ J_3 j < ^ t \ 3 j IjiSLkj 
i^r -^>11 ^-lljl (jrll <-SJ-$3 L^K C^l 

»1 t^r ^l 4x.Ijj (jLtiuj 4 -la-UJ 1 4-^1^ CjJ^ l Juu 4 _usL>^j <^U 


m 





iJiQ imnll uJ9..»liacUI 6x1 jj 


£jij Jljlj ^ «>» 3 JjVl 4jujV! ^_-ul_<_uVI Jj £)I 4jj.tTu.Jl 

C.4-LS&J L$]}Lv ^_U_ujJI ^ < n vJl J-LAJ 4 l ^ AI L^J r V1 

4jvj JiJ jbjJ ^ j mi i? II HJ j 3 L e v 4_eDj^ Cxjl^ t4jLJjVl ^_ijL_uVI Cxuiaxjl 

1965 c. JjIjI (_j~ .3j>jJu^a ^jVI JIjj V L^jI 

3l Jl^_a 4 J \ K ) jA£l jl LaLc 1 j-L/Lc. Jl9 1 I^t^r Ml ^11jjv cillLufc 

VjJ 3 Lev (jr J] ^Lc. 4 ^Ll^ 1 (4JLis jJ l_u 3jJLI a'jjt CxjI^ La LLs t^jJl 
3Lev (jLj 1 a If. ^JlaHJI (JjjJd 3j-L_v dJLu Julj Ca^jjV 4. i La j J1 0JlA 

3Lev. (jj) mm»j j! Jj j-uSo Jjlal 3jJL cjLLuLajJI cjjlLaI JlS J_a JLa 


.aiA^ 

JLuTeJj t^ j-Lu l I 1 4jjJuJI »1 t<^f.Vl ^_u-o 3“^ c>L-U La La I 

jl *4a£.jVl jl L-tixJl a! j ' '■ 4_lC. 1 < L < | ^Leaf. L) 3 t j L ♦ 1 1 4jLeaf. 1 

1 g vJl ♦ '< HI LuL^ ^yC.1 ?L> <^»VI L-aIaJI ( J? ILvj Jj J-UsLaXI jl t^tll 

. Je3il J-eaxil ^ 
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VS>^\ 


«L-aJi 

Bioengineering industry: 
1 4_<_ugi < / /i l v / < >tj «LcLcuail 

SjtP- 1 ' tlP 5 o-* 2jj-Ij ^-jjLaJLi 

l £jJj-LM.xl\ ^JLuJ.1 p > ^ tl 

Ju>»ljJI (jjJLJ! 4 -j-uj-u^JI jjUJ.1 

«ULjl_JI £ 1 <>. r V1 £_j_u2> ^..Lc t^yj^-tfa.»JIj 

Jj2j il * Cyborgs 4 -jJVI cjI^L>J.Ij ^a^til 

1-LL u JlAJ ^J)) :«£j->jJl_J)) <La^L*JI 

^jLt-saJLal ^-£.1—Luo c « \ ^-Lljl 
t_£j-«-u i4_uL_uJ^U 4 _l>. ji^_ ljJ 1 Bjyiiil Cjlj-5e_La 


jj ««4JLjIj-JI cjI_sL_*2_JwVI J_jJLa jjlc. 

4-<-uuV r ^ II 4_Cj_4_3e_« ((^Jlu^ .j) 

^L*J! J^L>. 4jI» «< ( ,M-C» «LjSLjj-aVI 4_c^jJ^_uJI 
JLl-P-^uI cjLj_U_c ^ jLs 1984 

.«4_jLjLi/j 4 j_}Lc. 4jUr, 4 jj)U» U »1 t^r.Vlj 4j?e_t^jVl 

A <>S r VI ^J_j Jl_lJ ( j_£)) LiijSuTiiJJ 
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QluuUI JOJAO9 LtpgJgaaJI 


JLJJjlII (jdG*^J~u ( JJQ (J-SJj «^J^I »1 l^iC. I)) £j>j jl «£)JuJI 4j>J)t->»U 

^JLcj mmII ^Llaj Biologie Medicale 4_j_j_taJI L^jJ^-uJI $\c. 
tL-JLSJIj 4_J_CjVl <_p»lj_«!j t4_jJ_ LJ> Jl » L u m U' J i Ll>. jJ^JjTtSLJ IJ (j_ul_L>-V! 

t ,U11j ^LoIdVI *4jl5»tl 2 t 4j(loLJl t4jLt^>Jlj 

4^Ijl>JIj 44_aL*JI 4j*- <^llj Jliia^U 4_u^uilll (jlsIj-cVlj t^j ♦J ttMl 

*>*• < J_$ju i * A Vlj (c-JLaJI 4_>.l^>.) 

Cjlj-5e_Ld {J ^ J <>u?fl _}JJU jJI ( jr 3 ^4-jJJj . J-alSJLa ^la-La 

4_iC.L^j>JI 4_<_ujLaJLl £.1 JujI mm>H £)jJi]l 4_ulaJI 4 _jj>.jJ^_j_l!I 
4i]lfdl 2UU jX\ ^1 t aLul>a! <> 4-ii^! 2L^JI ol jUl *ULil ^1 « jU\ l 

, .utt 

. JLoloVl JLi ^1 * 

. jLdLlI ^-iu2»J * 

?-1 VIj ^ < ii <11 * 

Jjjj^l J^Ltl 4jUr.j *4 j».|j«>JI 4jjjj-saJl 4_*_cuVI ^1 Jiitlu-olj * 

drtll 4 j>.Ijj>. ^ 

. ^Us2>^_<_aJI Julo ^^L<_u * 

Lr lc JL-4 -IaJ J-flliLLa L^jI tjuQ f^jJI 4_2>Jj_>Jl_j * 

(jy^£- ji»J l_uLv <j_a J-4-uu L^jjJa t 4-alliJLl ^j)U11 diVLae-a ^ aLtl ^JlSILII 
^-£t i6J .jfc 4-jjl g a 4 jLjJlJI ^Jrt 2 t 4J1 a«~ < «1 JlIc ^Ij^>JI L_4-u-La.il SjL^-a 
((jLjJlJI °l)) d-ajiielu-ul Jl£^ i(jJ ljJ! J_a-*J (J I jLdtJI rtl ^_UJ ^ jy Ilil 
t^Lc 4 jLs <j_a ju£t jlU SLpJI 4_JLLjj tCicatrisatio SjlcL^JlI 

i 3jJ-<-uSLI»I jlJ-U !jjQ JlJJlC. 4jj^ScI1j j^.1J^>J! Cj^>- 

. 3jj) < < 1 ^ a 4-^ge-cJw 3jL« jl / 2 ^ jU^ti jl 

t4 «* t^]\ jj mi^v U ^^L»J JjVl r UU ^ o^LUt c^jiitlu-u! 

. ciJJli^_ lC^ 2 >tl^a 4 _jjLL^_ i_uJIj 4_paj-jjI CjLjL^HIVL) 4_c^j^J,I 

^•1* 111 A;^^H f cr^ chijjM' 6-^J 

4_jj_2j ^ j t^>" < Mj Ijl 4 mi a Lc (jr\j ^j_o ^JujI ^JlII 

3j-^ C-^jJ (( l_J_J_2J I )) ^j_A 4 -UJlJLA L_uL£j tU^.LO^ La Ijl jL5tnil 2 ^ Uf 

3-J-^-i ^Ij^cl Julj ^_coj>JI (jjIjlU ^JlA tSacrum j_?e_*JI J<^>2^ 
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i5j»»;II f n ui p ll 6 JLjAjJI tliacUlg 6^cj9_i_JI <vm ViqII 

iiUl < A J1j_j Vj i L^J I 1 At 4 » miVL 

t jl Jitlitltj LLp-l (J^IjlU (J£L!u-A 

3jLa ^ J-«Vlj . L^oljJ (j^M £)_£».Ijl>JI J-*JU (£>>*! S-^Loa JJLU j! 

4JL«L». ‘"' 1 fo 1 ^ l 4-" , ,.l |j| ^jLjlU ijjQ j-& I )) 

((dJLtljj^VI)) 4_c^j| c^x-s lLUj 4_ooL>*j J£»|j inerte 1 j m <n 

^jiI jj>ji LxLxj 4jmi juu ju>»jj 4jI ^Ll >& i 


4 3j <>» jjJl>. J-uojus <±jjjl>J! 4j^Ij^>JI ^lc (jla cilJj £_«j 
<^1 Ijjuui Ji> (*tt™U ^U2wJI JIjuI^O :^\ 1982 f Li 

i(^LoJll Ca> tjf-A 4£,ja_L« ^LLaju tl CjLjLusJ 4j>JL*_c 

_}Jlc. jLul 4i^ tiJJIi 1 _9Jl^J! (ji*l > < < oMJIj JLxjtIu_ul ^j-a ^Ju 

(J-aoLdJ,! ajLoaa jl *(jUoj. < M tl t- « 1 1 n) (jjJ, LaJ ^jJ jJI ^j_oLxJI (j-3 V 

CxjI^j .^IjJlII JI Jl ...ill 3jL>JI g> j 1 .-^> A11 CjLjL^HJVI 4_3&_uj 4_<_u j-t-LJ ^jJlI 

cjI^_lj>JI ^jGGJIj ' w * 3~tl jjU^tl 3 j^xj oJub Jl j fii »V1 4_JLx£. 
Jl Jm • mI (j£Lxl tiJJj (j-AJ Jx£. 4_jil JLstx CjIjL^JHj 

siLstjl (_JI (jl^j-caJl jIjlLo! 4JjJLi5ti] ^LLaj-i-aiL c_jL^aJ.I 
jl t^JVI 4Jtj! ^1\ (^ j \ i ii is~t *) Jjij) *(jJuJ! (j- 4 

JLl.G-^1 Jl_l£. ^t^>«tl ^A_J ciil^To^Vl Jl 0)\ 4<lx_JX^J 

lx^_3tx jl t Laj) mi a t_jLu^J»l tiJjJb ^jJI jlJ\ JlS II p ♦ H 

.a^pji 4 j^ ^ 

gjij V ^1 < i(j lj^! 4^U*J! “j U-«j 

^1 r, ^£> 3j-^J : Lx_^_tjLjj . I Jlj>» 4 * 31j-Q 4 _j1x_*J! ^L>o 4 I > m i Jjljjcj Lx-4 

JlC.L_uJ LlA>. ^LxLc (jl JJUJJ .^jjp.Vl L_sLjUjjV (j\£.J-pi,l 

(jj-2^lj_>Jl L^jLjcJ ( jy I(JI 4jj)» t^tl (j^-Ij . J_LC p > ii 3 !L> 4Tlu5j (jyic 

t ^<1 f,\»\ : 2bLuai ^jLt^Vl ^3j_ii_^JI ^Ltutil ^1 < hIj J) 1 »Ti Lab 

Ijl! . J_^Llx Jl jl_lL_uI (j£. LJU. 4 j>.Ij^>JI xlc J^cju \-*S >^ La11 

. lLLlojj jlaJlj j^fj^JI CjjLasj LxTlC, V 3j. t^ii^ A 4j>.Ij^>JI ^<?u t n 
a! t^» ♦ tl 4_>Jl_*_4 4 _%j>.Lj jLulII *^L>a 4_pw|j^>J| 4_l_u_u jJI 

4 11 m?Hj 4^tJ>.Lj Ci • tijt 1 g Kt Cjjl jj>JI LL^-os {^£i jl i i ^yz\-L&jl\ L^SJxj (_yltil 
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qIuuUI jj^xog I^P9J9 jjJI 


c-x-j-j-LaJI 3jL^-a ^j-Aj (jy-A jJal jJI 4K miUj tSjj) < U ^LtajtJ 

jl 4 j£jJL 4_t-oL>JI 2Ul*!l t^>»tl (j-saju JjJlCJ 4 j < <i <tL 
^1 4<_^J! ^«fl ^1 Jiitlu_ul LLpJ Jl£ CjI i 3f. ciJLufc Jlj3 Lcj 

4KAJllj . JU«ll 4_C.jjJ CjI jJLj jitlu_ul 



• (jjJ CjljLk-a (_yk 4 jIjIo-Vj 

4_jl JLS_J (^jJI C<-JLl j-uj *L£j-*-a JLje-a 4j>Jjl>«JI Cj 

^ mi^JI 44_uL>j^ 4 i**- ui jl (j-UJj-J 4l*J J_ak. (j7 1c. (^j_^J 

'(J j-4-s <k_L>*J^ t^->JI p L ♦ t1 j_$_u 3 JljJl>. 4_ua_kc, L>Lv ^Ljl 

4_u_4jJJLj jLulII £_kj9 V s (jj-i jUcjVLj L$_k clx-k^l 3jks C_Lk dJJj 

iJ y_£ 3 j-j_l^ LLd1j_cuI j_k_2j tjj_La_j jJs 4_n-lj^>JI ^Jk 3 <jU♦ 11 *. 1 U♦ it 
.£)JuJt ^3 »1 t^r.V jLk, Jljkkul CjVLjc-o 

(^■U Ij-tToJ I Jl>- I ^^k (( ^I jJ 1)) 4 » 4j ^)^_t_u_tJj Jli 1 ^yj III I J—^ I L-4-3 

‘ j -*■ * kl }kLa ^Jl<uj uclloI Jl£ (jk ^jJI ^jL_oJI Ijkkjl kLU^ 

t_J_3JI \y>- Jl_j_^_C ((^-SLl-O J j iiiiod (J_l3 {^yz 4_>.l^j>» 4J CjJ^-».I Q-O- 
1 1 ~^\j y jn (ni 4<jJ>£UI t4jj-o JlII 4_i£.jVIj 

^ J-J t * < \ 3 \ t CjLcL^-us t4_>l /^i 43 t_jjk ((^ySLuJ)) 

♦ i. t^tl c_JL3J! ^Ikj ^ jJJ 3^_uu-t3 3j^>-! ultiijj liiij 

j-tatjVl C_kL>Jl 4-ual »" 4 mVI (Jj t(jrulj-4aJI ^j-c j_k.J 

ax v ist i 

l_5e_jj-a jl 4^jjLiLi,l jl 4_j_C.L<-uaJI jlji.1 J 4»*< > mJ 

^j^34 (j-43 ^1 o <^>tk 4<-JL3i] ^y-C.1) 4JU. ^JjVI 

♦ Li.1—iTt-t-uM-JI yA 0J-^^ t 3jUw ^)Ll4-uI I 4 ] 4_3L>- ^yk. Ija-£ 2 J V (^jJI c_tkkl 

.4lijjL>JI 4 jvI^_>JI CjLlU»JI c_JL3il (Jl kX umiI 4ji 4f.j 

^j_3_j ^jJI (4 tl-^ ^1 \ fl C-JL3JI) (J1 4 1" 1 mI V L^ 

VL 4j a ijt ^jJI 4 _jJJ J 4(^CiSjJlj ckLoJI JaaJ 

k! jjfc cjLk_*JI 4 >jla J.U-WI (jl V! .^j^jljkuJI 4 j ci>.t-ij 

jl^. l_3j9j1j 4 JijJl>. ^1 <; 4^0 Juu 4-uujkJI 4luLjkj ^Jl c__J_3JI Jik La 





i5j»»;II f n ui p ll bJLi^oJI plioclllg 60^^901!! ft>«» ViqII 


mi»II (jjJill JdL<_uj Cy* l£>>* 5 iLSjj 4_Lu_uj ^Itcdl juT LseJL c.<_l>- 

!jyA dJ y£s <_2aJT ^yc, (JLj^jL) ^jJI 4 -li-llI' : 4.lLa-*J' 

.^LLalbLj 4 Jjj>»j <LaJu-^j 4 u .<13-11 ^1 Lj-^SUI jLuJI 

Cy> >£' ajS^aVl 3j^3l! ^ ^ Luk. U I3jj 

<_3j^JSeI(JI (jr 3 C<-U-A ^A-ta-(-A (J-iAflJ *Lp*l (jjJlj-J V L-JLULj ^yzJj-a L_3_lf 

1_<Jl 3JI ^1 4_J_jl_lj_^_^ Cj1_i^2_U <J_<_u^J 4_3_^_i 3lj| £yC. 3jLl£. 

CjI j3 mi~ Mill Ju>>! (Jf-Sj ^jUdLI! ^L*il LyJjJS £j£J JLLAJ t4 l"M mi Pit 
3j —a ^j\JLt^-4_3_j-Ic ((4Ufj» 43 jLL>I (jiaJ^-A ££j! j-LaJl 3j»sej>* ^JJ J^O tillLufc 
fA-ta-<-A)> Ij1aj>«- (j-^ 3 (ly 3 dC-J ^ f*3 *4 3j4jJl 

^ 3 nil Ml II jtVjJi ( J- A Ji_lJ 1 ck3^ «4_Cj_cu_ll 

Vjlj 4-C.^-cuJ 1 p t^> / a Ju».| £)l . I Jl^J Cj Jl>- La 4_3_l3j>- 

4_j1 i^i 1 ) CCjL^j <_jL^_>JLj j <^>~ tlj g-Jijl JlS tt_LL3ii 4 Uj Ml m 

i4_Cj-cuJ ^jJI Jd>ill (4 _LlcJJ!) ^ Cmj<«~ <^1 (jy-b 

LSLLt.il J_A ^A-J i4_C.J_<_uJI p L ) d ( j_A C_Jj_3JL} U J Ju-tfD 3j_>l 

«4 UrjJI» Cj-3j9jj LlAj i^jjiVu mUj ^Ljll t_>-ulj 1 Jl>.| ^1 3j-jVI Lidaj 1 

ciLUuJ! 3j>Lc)f ^LajMJI 4-tJU^JI a!aLL^U 2L«c^ul ^ 
tillllAj medecinedufutur t_Jo ^ 4_Lic Lr ji dJUj . 4 jI£_a pl^UI 

d ^ j ', ,/> & 4-tcllu^ CjLaI a ‘s~> ^ $ s j (JjJLa^J oiJ^T i_aVI Zj ,“,.r 

jJ! ^jLij ^ 

tc—JL^JLI CjLcLa- 4-^ j_j_Luaj (J^-l (j-A J-doLa 4_c>.jJ^uJI Sjjiil (jl 
4 _Lj Jl_J a 1 J dl I jjd (- «^ L^jI (jy-l-C- ' * L^bt_A jJj^IL-U clilUl 3 jJl1a d_}jj Ij 

t4_3JLljl »1 <>> r.^LJ Ll-L^c l^Sbtj 4-ua-dajJI L^jjJ^ 4jjL^la 

j_<_u t4_u_uL_uVI djMiLji.1.1 SjJlaJI q^SIIaj Lr^>* »1 aUII 

tilu^U>LJI ( JJ* l) t^llLA (jJ) J ^ 

- d **« A jfcj La Jud. <^>VI (j-^jV!) 

t4_d_l^Vl £yA djl X ^oLv ^_LA_^2J Cj Li <;!j^.| (_3j-<_u LlCljI 

^J-A 1 i AJ ^aJ Cj1jJl3j L^AjLidLcu-A Jlaj <—^j^j?cILu_u ^aj 

. Jli^QJLj (J_l£ 


Ml 
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5 j£*Jt £lt 4# **f$ ^Uw)lf ^tfiJY 


cU» jjjLUI JjVl ^1 rU i^Vl c^l 


.c_J£ 



^L^u^Vl dJusell! CjL^JjJ! ^ 4-d<a-»J' Cjju>* Ju9j 
jjuu^uj-jli)) ju ijr l£. 

^u Ju9 L^jJl^I (jl^J clLIj ^\ Ijj-tl/1 .((j-t-uJ^I 

eHjW» <>*£>** 1983 U>^£ >6-^ Cr^ 



^-cl ? U <<-">1 c-J-9 4J £jj c2<- L> . 0^_$-C. (j-* miIIj 

^_jJ!) * j!j-a ^ya c-j '< >^ *■ 
CjJl^JI lj_A ^_j itiuuv I 4_i£. LiLa-uo I ei&LjJlj 

Lr^ djjill (j-a 4JLsl^ LcLc j, Mir. 4 mi^-v Jlsu 

j>j) mm <3 >^_lJI 1 $ <? I U>\ ^-iJI l-JLSJI 4_>.l^>. (JJaj*. 
(_2_3-Luy_tI»I L^-J ci LoJl_Lc ((JjLujU ^Lu_cuJ^)) 


JIjuIuiV 4-iUiz. Jj? 1967 JjVl <j>^ 0-* 


.J^T i^j-tToj < * < I <n (^j-tTaJ c—JLs 


4j 1 Ju j-luu «c±!jM^» (_y^ C^jy>.| 4 _jjU5cI<JIj 

<—JJaJI £)? tiUj U't U II £c_Jjl_J JluJluv juu 


MS 




qLuuUI j : uax>9 Llp^J^ooJI 


(jaui ^ (j ^>j n JljJ V <jl (JIjJj V J-lt ^yg .1 <U <^ VI 

Cujjj>-1 jul3 ^jL-ujI jju-o ^j^_j ^ ^ 1 *U>«^ 1 (_, 1 q 4JLui^Jt 

U^j 1981 j , 1969 ( jy _cLc Bjl^ T lI' cjLj^jJI 1 (ja 

<—3Jk_& ^jrOjL>JI ^3 ^jjlujj)) JjIt^jJI 4_<_uLjj»i 

t^JuuJ 4-jJL2lul 3jTiiJ UjIj Mil rU t^»Vl c-JLUl ^.Loj 4- lU - « JI 

Cj^jv Jlj9j 4(JjV! l-JLSJI £)L£La i^C,j. mi ) c « i 4 <lc!jj jllalbl ^Ll <Lsuiaj 
<4_J!jJuAJ! 4_t^j-saJI CjI \r\ 1 1 nil 4_S^Ij_a Ju>.l (jjJ 4 jjLLs i—Sjj-Li L t - i L s -t i' 

£jj ^£.1 <^»VI c—JLSJI £)! j-A 4- i l^ j t-II JljJl>JI 

4_j^jj_aVI CjLtaJL-uJI jj-c ^LkJI (jliVI jS*\ Jlsu 1 gj jTt < >ia w 0 jJlus 
4_<_ujLj 4JL>.^_a ^1 I ^USjA ( jy lc 4_jJ_$_*JI *l^>.Lj C(^4MI ^yllll 

^j^ 1 £i_jL^_IlJI_j 1 <1 »a ^ 1 A i^itl 

^jSLaJ t4_5e_taijVI ^1 Ijr^j-A J-&J u 41 t^c Jjln-v 

Jl^i j.a ( J_i_£ J_4_»J I ^yc. 4_Jl£ lJlSj3 £j ! ^JjuaiLj CjJu». Ju3j .j_j_ 3 LiLaJ Li a^\-a-uj 
4_*j^J1 ^I juk^uL a^>JI <lJI t ^LiLu cjMiu 4 -JUjlJI $.\J>.\ 

LojLluj 4jLud1 (jr ^ 4_Lal^ d<jl^ 4 _jJ_$jlJI 4jj_jla*d ^jLj L^JLc t4_ul_jj_^JI 

4_>ol_(J I 4j5e_<_aj I lJuulgj 4JLLI4 J 4j^_UJJ (Ll 4 -»JjI) ^La-t-uTu-uL) 

*Ui3 ^Hck>^' 4 ^>Lc ^ 

^ M ^jl ^yg.1 <^>l <- «i 4 4J 

(jJ^_-e_j ^jj| Jaj) ♦ is) U jjJLLaj t4_t^.jL>^ 4_a- 1^1 <n jl^ 4” t »lj LLd^j^-a 

^ JlJlUj 4Jt_uaJ.I ^JlAJ , ^ mi->iJ 1 ^jJI (jt j3JJJ>0 

t ^ ^ ^ J_>. 1 jJI ijJo (jCa^-a I ^-lc. < L) J_^I3 j IjJLq L^c.Lojj 1 jJLu 

^ <7 n jj_lC (jl^Lo (jI i^-xj ljufcj .^jJu-iaJl qs> <7 <?tl (jl^-uu 

4JjL5e-c Jjl (J^ij .CjLjL^HJVI ^1 4jjJi,l L>»ll<?aj L>.j 1LL« 

<_J>L^ (J-A CjLjIj_j_>JI ^-Lc c_jjL?cJJI ^ Cjj^- olxJb Lkj^Tj 

1 /U>.-^1 (_, 1 Jj| 4^.ljjj q^Iuj^) ^1j^>J! 1969 ^Uil 

4jI£Lc Cl'-L>- t4li^J-C 4 £) tS*i) C-tlSil 1^3 t^J-U L<-<j5o ^jLaij! J Ju-£3 

c-JLUl 4x.ljj qa 4^.L_u 36 J_*_j CjLo c «i4 4x.L_u JlJU 

^LjL^ t4jjJ5elII 4jlii ^-1 J->3\ 1981 ^LjlII ( j r A j^AA J-$3u i4j JuJL>JI 








4_jLSU i^j ni ) 1 4J gjj 3 jJ, 1 /U>«^V1 C-JL3JL (j-sajjJJ 

UuJj^ cr^J ♦ 4-lUjlJ' (j-4 gj 11 n I Jlju ^Lc. c_jL^HILj 43jUoI uii <n CjU 4_£J 

( J? _3 UU3 ^1 Jl^ US' ^cUUusI cULa (j^U- t J (jl_3j>^ 

U_A J_>.I « 0j-u2> L*_lI 4 _Lj_lIIj CjI)) ^ jjj Ahtl ^jse-oLjjj CjULv. ^j_4 3_L>- Ij 
^j-3j ^ jJI «<LuJlj^)) (J^JlUUj ^£i ((4_lluIj-j1S)) : jj < 4_<_uLjjJ 

<((jgi LuJJ-« ♦ JJ-IUJ^JJ-J-11 4_<_uljj_l U^-uijJ <UL3il AJlQjL^lJJ 

3 - L < U jj j-cLU (_yU ^jJI C—JL3JI 4_>j-5elij 1983 ^Lc J^.! ^ ^jJI 

uLaj♦ ts~i 11 ^Ij^JI ^^AszJumJ V ^JJl ^JL*JI <bL> ^uLujj-a 

(jjJS u \ ■%.! J ci]^_5t-a (jjJLc Jl-^-Tuu Jj C-JL3JI l_3jjL>u Ubj-stlt] 

cdjMSJ £j)jjJll 4 —<JL3JI Ul t^_^j>.jL>. 4 _uL>j^S 4j9LLd j J ts^i 4) J istTi a 4 <\311 
J_l£ LLi-uiSUaj-uJ Ij 4 _<_uJl1^JIj (j_ujJ JlII <( l1Ll 3jL>»» pj n '^ 33* 

4- jljI 1 M 11 £)LS L«Jl_Lc ^Jj^>JI 4 ^ hU 3~! 4_JT jSJb I ^jJlj 4_xlail 4 _<_jIjJ 


CLuj ->-1 4-lUjlH ^jllu Cr k- < 2ij^jlu 1 */t*> »^V1 < ,1311 J < 3" ,,. ^ ^j| 

Ijufcj 4 - i U a JI 4.T>I m<4 jJ ^' UUj t ULu^aI j_a ^UjJI (_yU <-djM^-J 

d) 1 j * I ^ \ r j_uzuJji (jI ^Jl jjU.T,,,, CjUoljjJlj CjL?c_iVI jU i ^Jh LA 


3j_a « wii ^13-0 Mijll cULUl jlj 4_g£sL>. 3 jLU 4_j^U^j 4_uoL>JI 
jljjJU (jA-<-u-<U> ^Jl (jA_*_jj I (j-«J ^3j_a 4 J 2 JI 4^U ^Jl jjv. i^g\ 4_3_i£jJI 
JiUe-jj 4__g>.j3 I >|J U IjlAj . 4 UIS 3Lp. t^£> CjIjJLI CjIjLiUj t*LLguJI (J ^ 3j_a 


.cjIj.4 cj^Lj 1)<^>V1 cULUl JUoI j jSwlUuJ \ jlSU «jLbj_oi» 
jJIj j I 4_-<_5eJ U->J ^ 3Sj V 4 j^Lud jitSI 3_}U jISUjI j I 4_uUII 4 IS miUj 
V fj ^jJ! jJlitJ Vl 4-xJtj ^1 t^jJI 3 juJl>JI 3_}U1 

I_La 4_jJLj 4 K miJ < n33j l^jlr, j3Jj jl ajJI Lgjjlbsj jJ.Lj j3Ljj 

*L£t J)3j j^^ U ' < 3j_ujJL UjIj j3~>-j V < «l3tl j 1 

3K mi o ^j-Laj j_uJl 1JI Ijufcj .^jiaSjJI jl JSVI jl ^ Mill Jtlit 4 -C.j-«-uJJ i^j-til 

LuUfj jLjLJIj Cy jL^j_ tJ JI jUoVI ^ ^cUu-aJI 4, >i311 ^j^f 

l£Jj_>lXI 4 IS Mi<a (jr Jt g.UajLA< u I jLtoiVI 4 K miUj .3jL%3i.l CjLjVjJIj UuJj^j 
^j_u jjjJLlII j Jl*_c j_c 3JJ < MiS ^jj ^1 Ij_ljj jjIbwLJI t^LUJI jJu^cj 
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(jUiuUI jxtoog UpjJjxJI 



4j 4jLl«J 1 4-ilSi OjlLij jVjJ i—aJ? £jj i_£Jl1I 


.jVj. 5 i_iJl £j\ i ii a\ 4 _Lcj 


j] ^i a*h3 ^ La^-a : JjJLil 

Vj (jr^>.lj^>Jl JU j_p*Vl ^LtoJI 1 ^ K I *3 jAL 4_*j|j CjLIa-C J< III" 

^jij-il CjLjJLaA. ^ ^ JjL_u$JI p^ jj♦ < LaJuA. VI 4_ijj Q^x5eJLi 

C—ti^il (_)IoIj-aI LjUr /<-*> I Jl>. 1 < <M Iaj»>> VI ^1^^»Vl 1 0JA 



I^^jIc-JLSJI ^^1 ^^- o'^JU M i*W\\j ,ei \ .^t,l 

L-tSL^-4 J_j_U3J (jj 1 4 t J 1 1 ,Q~J Ju_u_>Jl 4_U_u Ju9 (JrU Q _A 4 lii-V 

Jj> 4_it ^jL»Jtl 2 lLU]| aiolSJI «2uL,JI» ^ VI 

Oj.* mi t4_i3j 4 _La 4-tJa-u ^ J^l ^cl rt-t <^>VI l-JLaJI jJaTuJ 





tBL oJ I ijr 3 ^jL-ujVI (jr^ l )oI Cy* ^1*JI S1 jLt 

(jL<-uJ £j I Jl*| t-^", ,,j V La jIjuLa-s 4_<_uLu_u L^jI tCjjII 
J^jUaj ei»VVt JlL3J CjIjVj jJI CjIjLiLs * ^Hil l_jj^j>JI 0 J 1 AJ : LlA 
c_j j-L-A-j jJj 3l— l_->JI ^jj) 3 ~ mi j V jJI (>u I ^JijLus *VJa oV La->j si ju 

. ^ 1 / t»N 

3j-A *-j «>>tl ^J| Cjj-O-2 idljJLl ^-i^> i<—<J_3_JI l-<-L<-J 3 j_aL*_a £)l 

:^j-J tJL>J,l I JiA Lc jId eLixiJ}-) -£j U J ^jJt Jl J-cuJI ijl Jljw V 

JA * j-A 4_/.^l—>.j < u 11 ^jJGJI I J_A L^wj-La-J I jl >^ 3 ^j_a LaI 

4_l^^L>.VIj 4 j 3 mi I 3 tl LI <>1 3 IIj t »l t>> r.Vl 4 _cIj3-_j 4J_^^Lcj CjjJ.1 


4 j ,u tl C.VUJLI ^ J^>mij J^all ^JGUI Ioa JlA o? ciLi V 
c-Jj) I Mil 1 »>>j Ij c_ajJL_u! {^£i 4 3 j a C. CjIj-iaj CjjLStJ ij\ ( Jr *-j-(j 


L^-A-AI 3jJ_*I La Ijl JjlaJG ^j_Laj ^JlaIlII I JlA (JILa ^jl . LujLlC. 


: ^L1 a JjLuull 







??**»** 

L£ l_4^ qC. cJLl]| La JlJlC. CJ^JlI CjJ_SfcJ * 

(jl ^jl*_A ? fiLajliij aIjI q£. jcJJ LaJU£. CJ jL3fcJ 4ll ^ I 5 LuL Jl33ju 

i^j_ul_jJl l_9j_*JI ^ J miJ lj£L& .JL-^jVl SLpJI L-JJu£ J <-_Jl3_JI 

l_4JjJ tt ^ « U U-J ^ 1 t 3 Ml U (jyj (J-AjJt QA L>Oj -iL_U <—3>*-ll (J-U-AJJ 

^oLojVI JJj 3 ,4-u^Ul £)LajVI a Lis! c_jjJLSJI q\ 334w ^JJ cJi-u^l 

iq iiamII rtl qC. <- «I4 t_3j9jj !tdLpJI 4 _a^Lc jjJu^II (jr ^ 

^ ts> a La- i -3 j-aV1 C&l ^-1 4J01 1 ut) IjiSLa 3L^jJI aLIdVI L)^ 4 .• T 

Jj SLpJI cjLc^Lc. (j-d 4_jJI Ij La-j^s aLI^VI (j^£- L3^j (j-^j ch® 

SL^jJI £)^LcJ q£-i ^aJLs £>jJlII JL*.j cr^ 

'Q^‘ *H ^yc. c_Jl 2J! L_3iS jhj ^yTcv- t4_ujjl_3J!j 4 _j_lLJI 4_$jvjJI ( j- 4 (-ill JuT VjjJLa 
. jJu-saJI ^1 quajJ I lJlSjUjj 

La ^ ciJJj (jL^ JlJlS i4_jJI !j_ukli La_l£ ^_&jJi£. ^j-3JI 

^ Jloj £_a^ . Jluu ^_lC £jjA^J| ( -H-lj 4 _a_j Jl3j 4_ulaJI 4_3^_*JJ £_<_uj 

LJLc CjJl>*j 2UU* « J-la-^JI aLa-L^I )) 4jU t 3 ts~>j q£a\ t4_uIaJI 4 ^jjlU 

1 ! 1 <-^» t |^ (Ulllu ^j_A dJJj j-UtJ CJ J_>iJ * ^-A-«-uTcJ I ^ | qjj IjJI CjLL-^I 4_3t_UJ 

t- in I ^ t V Jl2j i3l— ( _ > <JI ^Ij jJI ^1 ^IJ_*_J jS J-LA-*JI aLa^-^L 

. 4jjUtl 3 JlC. 1 < riU VI , U (I C ( I ti-vj 4_pt_uaJI 4_JL>J! 

^j-C c-oLiJI (jl t4_Aji^JLl 4j lUII SJlcLjJLI j ciJJi ^j-A 

^uJlIII jj_L_ULj t^jJu-sD 3LpJI ^Lijl Vj t4-jla (J-<^5eJ V i _ r CjJI 
^ ^ mi U " < im4 cjJl>«j JlS 3L>.LLa ^£LI tCt-La , : ;,n I j_a JLa t 3lbjU 
.3LpJI ^jLaJ fd ^Lusl 4 3j3^U 4 jV t3Ljj>JI ^yJI Jjjuj 4_tCj 

aLa-cVI 2UU ^j_JI 4_o»I 3jjiJI ^LLu ^ ■ u11 a. 13"11 

(j^i *41 ( j-c <-<1311 l_3^jj ^aJ I jl '.^Vl Jl ^ j - u !\ jLtj Deep coma J^lajlII 
q £ Laj 4-aVUJ! La^ 4_aVLi jJlj-^JI qa q “* *tl c^l L> 3 

Sj)jj|_3J|j t »Ltl jJij 4^>.j qa C-4-la 4jLj ^jLtujI <^1^. ^L>JI till j£ JL>Jlj 
3juju>» (JjL-ujj 3j-^j>» 1 (jLcajVI 0^* ^'-^Laj 4 -LlLlIIj 3j_pJ! 

Jl3cIL_uI ^LLaj ^< nil j tCjl mmia-LII jJLL-a ijr £i ^lajlII tijVLv ^VL*J 

2UU ^_a ^uV V3 < m 3 cjjL-iS o-ltej 4IuJl>JI cjI^SITu-U tiJUj 
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ijluuUI Jjjnog I^P9J9 jjJI 


Jl_ 3_I(JI 4-j?e— lTlj (JjfcjiA jSLtTuJ JjL_ujJI j oj-£s>- % ^\ ciJJj ^ Jj L> <v - 

3l_j_>JI c Lo c_JL3JI ^LLa ^-j rtj La L^_La jl ,^^-r 1 ,>sr VI <ic.Ijj cjLJla-c. 

j\-3E-4_u^jVl jLc £_bjub 4 j-CujJI (J-AAJ ^jJL La L^-LaJ aIjl>.| j^L_j ^1\ 

|QXJ 6j 4 y | LlO JlJLJ J_J 4 t_J J) < <1 ** _a (U» <>> J-lc. j Ju-aJI Jj>J J 

tl j_A 4_jJLc 4 j>»j.} *. ' 1 t">*M Cj>jL^s cLt- t st j CjJlaajj ifj a < »n La£ 3Ll>JI 
^nJI ^LULl 3j£^JLl 4 _jLl*J! cjI Jl>j La£ 4 ^J-l<lJuTJ 1 3jL^_a^ ^ < L11 

. jjjl^a j_t£ jlaI ^yij 3LpJI (sr \£. SLpJI jL3jl ( _ ;r Lc J_a-*j 

jl jut^ljtXI <—JaJI j-«-4j^J jl£ I jl : 4 111 nj 4 JuJl>. j_A Jjl>JI jIj LlAj 

4>JlA ( J_^£ 4 I J 4JjL_4Jj ^I jjfcTt-4.UL JJlA- 4 Jm \ 3 L 0 JI ^-Ic. JjbLfcJ 

Cj^fVI j_A 3L p JI (j_uLaj! lLsLSIII ^-aTl4.uJ ^ILa )S3Lj_>JI 

LLaj 3j^>.VI 4> Jl^j 1 n»~ 1 (i a J-aaJI <_yb i < 14 j, a" < ol lijj ScjLu^LLIj 

S L_4_A 4?jLl1c. I jSLxJ ^TlA-^ 4 LjJ^J (jIojTl 4? A J_A l_A^ -ij J-3fc_A ^_lC 
4? JlA ^Ll 1 « ..A M dxjLv. I 4_42jLl]l 4 jI_UlII 3j_^J*. I j| tm\\ U tl , ,,-N. j_AJ 
2Ui^*It CjV^I 4>j^J c-4-o^.uJ jLuiiV I fUL«^ j? WU* ^ua3l iCiVjluall 

4_jJLj La jL_uj^J jL£^ jib 4 jjLT ^jL-ajJ jj-A J, i^>Sj jl (Jjlaj 4 Lujla Lt^j 
aL 4-sa_cI jLa 4 43Llj>JI |oxj ^JLc. L^Tla dLpJI ^Jl jLc. ^ a^ 

3Ll>J1 ^IHaI 4^1 j /.^r. 4JLt_j c a La- l ^ J-aaJI (j-^- i-a^jlu p t n*>.JI 

4_^2_!s (j! ^ 1 r t 3l_j_>JI |qxj aj Qy\ % L^JL-^I 4 t jjuJ! aL^cI ^jL_u 

<±.4- L> . CjLLu^JI jJLLa-A ^ jy IL>. 4 VJ)<^>4 ^AJJ ^aJ CjjJ. 1 III" jl 3 LbjJI L_AJjJU 

4_jvIj_j>» 4_itjjij 3 j_a JjV (jL^ij'^l jj 4 L^HajLL Caa-iIsj 

j (j^L (jl oiojlulli 1^ 4 3 jLIj Lse-oc-tlo L^Jt-A C.4jJL>» ^1 VI 4£.ljj 
4_jjL>. JljJ La 4_jj_a JlJI 3jjjJI (jj^>3 j)l ^ a! til ^-llCJL jl 4 L_». 
fjJ\ jLlj £LLa_3_j| j-jI Cjj) a 1 1 ^ysj-aCu ^a < »i>JI aLl^cI jl tiJLIIi 4JL.j <4_ib 
jLuul ^a < m'v 4£.ljjJLI C-4 - l a j) ts^r, ^JL-saj 4 1 ^ <r, 
aLaJj 4 ~ c ,Ijj ^1^-LI j «>> • ^1 jl J ^ 4_c.ljj (_yb JjLb 

(^yJI jjLpj jl 4 (JJlU Jluu (J^ISLjuI ciuJjL>JI I Jl^Jj 4 4_j 4 jjLv Jljj La 3Ll>JI 
>Lj_3_a j_laLlU L-tiaJI jl ^UtlL lLs^joJI IjlA <—>1 »j~ t »l Juu j_AjJI 

jl < <l iVl jL3jl JlJ aLo^VI (JLt-iSjl J_L2 l3j 4jIj 4^aJL*JI ^JJiL 3jj_3E_A 
j_oL*J,l g -A-t-uj jl j^-*j ^ (^t e^lj jjl j-j j-A 
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IS> jy>*r- Jj : s* -y 11 (~ ij 11 i ^ 4- .^.tl I JL& JlLa (^Je. ^oSLaJLl <LajL>. VI 

S^LLSA) clAjLs 4_Lo jji^l jL*I SLo. jLiijV dM 1 >if ? (jjs 

ia-j-a- ii~ill gl i3af.Vl (_yle. Jj) i^-a-ll 1 - m->JI jl jl 1 n->-Vl (jii^j SJLjus (jl 


>. £jja VI (_yle. Je.L ajJ i»a^_t_u '; jjil' £jjo £j-uj Loj L^_La 


JL*_q (^a 3 _jjL»JI Cj^eJIj iSJjjui,! Jj) g ~a -11 ties. ya <Ll^j 3 " (11 

a 3 1 iLjjj^SLII 3 ^aLLj J (jj|jil]| (j_a 4-te. I 1 1 - 1 ' 1 a i_j 4 _ulj_iUI .-I < Vi 

Sjjj-ua liLLiA V JL3 1 JL*j Lo.aj iJLtUI jl Jj£LII jl i_A3JI i-ijLla^j 
pi j i* 1 «L 3jj)~ IU jl 4-3JLJI gl i3ar.VI jlJjj JLjjL 1 3J| j«iU~n La jJe. dJJjJ 
Jljj jla all j j-aj. L 4 LL«iJLa^JI»S^LLaJLJI US t L^J J5I ja, 

1 _£|jJIj (j_jjl_ 2 Jlj (jJjJIa ya Jjj^o ^LijeJ I i>iaLg. tl!_ji,l 

(ja-ijV i~i~ 4 j<>a (j£U UJj cJjI ja L 4 IS (jl£U JS ^ j»L*JI 

. (_gj 1 . 0 a 3jj)j_i3a L^a ^u-oa»JI (Jt>- l^jta a- ^ i-a- i a CjJUsj 


: 4 MN«Ai^M^t gr-l.Vn i 

ii_sjL>JI I n->» J i3a3ll Jjjlj (j-o (jJI «L>.j ( _ T le. i-Sjatj I > I ntJ 

(J .1J Ij «^-ll Jlijia)) (jl t _ 7 JI ‘ -titl ( J_ls3^j jjja i3^_^tia 4 _j_l3i3J 4_ojL>. 

3j3->JI jlj«U jjk ijjLLaaJI yi s (j 11 3ill ^IU3il Vj (jaaj ill i il3tl i—iaj3 
^1 (_ya (Jjs! Ma i^J,l all La (_t3jj 4j| uiaa C i j"t Jiia . Jlijj,l j-ill (jj^jJI 
(Jj ijJLloiJI Cjl j i~>- JJj3j (J II 3 ill j. g~l i III j ‘(j3aj M I—LLSJI (_5-3 j jjlj iSLliaJI 

(j3a j i II (jj j. g~ i h_i jj! jjSL«j i_JL3JI (jl jJaLiJI JJjJLi Cij~ icLLIj (jiO j3i^l 
lie.L ai < a (PJ J ia~ j,! Bjuj i^J.1 jiijjj juu automaticite 4 j 3| j ixIL 
I^J,I diya tj-C. ( 3 Hi's II (j-1^. Je.Lai ja_5 ,(_dJj (jl0 (Jjlal (_yJI iLLS (jLp-l 
oLjjLlojSLII l1iLiL«jl 1I (jl i_a_jjjtlla EEG, ^I «(_yj^SLII ^J.1 jaLo/j» jL^>. jl£ij| 
(_,JI (_5 j| 3 14 31~-aJ.I 4"t-i Mill jjLuij oLoLa oLstjjj jcJLl ^33 (^,311 Sjj^aaJI 

i(jj<ljJI ^ L< i " (_ 5 -Lc. (j-iO I ^ til 3~i tl (j£L«j isJLikj 4 _uLij^£ dll i-a- i.~i Jj^LLajI 

• Sjj uM (^^-3^) f cr^i ‘ jU^-ll L>^ 
ieLui (jj^ Mif.j Lujl ^lt-i3~il (jjj (J-4J<JI (_y3 lj g~ i .1 a ^J.1 (jl^ Ulj 
Caj (_^l (_ya (_yjj^£LII itlaLfuj J j-a -1 H~ Jg I ni l (jjja (jL^ijVI j-ae. (Jljia ‘j^Jill 
(Jlja La i4_ja>.Llss (^LlILj i^JUa iiisLij i_dl_Lii> I jla ijL^j jl JJ ya 


Ifl9 




qIuuUI jjjnog I^P9J9 jjJI 


.^Li /%U 1 CjjI^ (jlj t3Lu>JI Jl_l9 

Jl^w I jc_A Cjj_a Jl-Lc il / ^1 <>» ^ VI 4_C,tjj 4JLia_*_A J_>. ciJJi ^j| Ju3j 

La 4-JJ-A jJI 3jjjJI La-L u i4_J _}ljJ,l J-Ctfaxll (J1 M < til *(JrlCj) tvm 

. 4_l£ 4jjLv JljJ 

4_uIaJI J^L-ujVI CjIj tCjj_l! ^j^ij V nil *11^1 jf j-j^Ljla Ll^uj>oj 
ciLlj ^1 Cx^LlIdI J_» £_U jL^>- ^Ijiidu-uL 0 3*Kj Vl 

3l_3j ^J_lS t 4 j Jm 13~!' ^j-LaJL jcJ.1 Cjj_a ^j_a J^Qil 3jj)^_ua 

^^yic Cj'jL ujv ' 4_ajLs OjluIdjj t£)L_ujJ ^1 

L y_Lc. Lt-U Lt-u I J-A-T(-*-JJ (^cJJ CjJ_A CjIj LlTl-^ 0 ^A-culj ^jlaToc-a (CjjJ,! 

p ^ U *C «4 _l_>lXI c-jl <^> r.VI» L^jIjI ^-SL^tTu 4 jJu_u_>JI lJijLLdjJI 
a J . 11 4_<jjjLaJL 1 ^Jj ^j^-u-a j (Jj^O aL** *-L9j «• . c_JL3Jlj .. A T.tlj 

3La_cu_U 4_3-jj_IaJ' ^1J V ~i i CjjJJ V Mil JLjc-a |jujL>. IjL-^IjI 

(Ja-j «Cat sean ^j^-u-aLj ^^t^>, ,.tl ^l.<_u.U» 

^_La_<_u tlLLij ijcJLl (j-A 4 3hV A CjUlLL^-aJ jjLsc-aj LjIjj 3 JlC. ( ^A 

L^_> 1 j-Jj-t-i-AL j **■ 3tl 4_3 jj_Lsj .4_uj)/^ill 3 ^ CjL>-j_aU ^j-oIjJI 
4-Lula 3jj_t-o jL«" L^jL^ i^eJ,! 4 _u2_>. (JJLl ••*- ^Ic. JlC.L_ujj 4_j^_a 

.(jri_*JI L^lLaitj V c.<_ l 11 jc-aJLI 

«CjjJlI )> Lii_jJ l_>. ^Jl^Tu-uj 3 j 3» a 4_3j^_L> cJJLLaj 

LaJu£.j ( JjjjJI 3 *>T\) ^L*JI ^ jJI jLu iJ ^£i 4jjJLa 4ji_ u-a JlaUju 

edllA (j-A jJLIa-U L^li> t<—JL3JI j*jJt 4Jj_A^t-A 4 »j <<o!l oJJb J^-saJ 

^-£1 gl • i tl ^_lTlJ ^_^_A_SJ iC-JLUl 4£^JV J* 3 < t^A-t.u->Jl jjLlu 

^A-t-Uj » ^A-t-uLj 4_3_Jj-LaJI 4> Jl_A 4jj_a jJI 4_LC.J^I ^ ^ 0-L>> 

4jj_ajJI 4_j£.jVl 4 JLx <L_u1jjJ ^Lusl ^jiitlLcuj «angiography 4 jj_ajJI 4_j£.jVl 

4-j-CjVI (jl lLU ji «j_U Cjj_a» 4_i_uIjJlI 3 j . U>" ^£La-J 4_j! Jlu * La j »>»^ 

(_yJLi]Ljj 4 aLaj L^JJ J-t-aj ^ c-4-la j 4 jj_a jJI 

collapsed 4 _jj_Ll_La 4_jj_ajJ1 4_j£.jVI jJljj (JL>JI 4 >JlA ^y^j 4 L^jJJ J-t-^3 
. 4 _j_Lu_uJ I 4.»_cu V1 3 jj </*> 

(jjj m (j^'-LL 4 _u_uJJLj 4_usL>.j ^_aI CjjJ,I V Mil £j_u3j_a <jl 
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3L."uJ UtL-u L^_j_3 4_uoL>. S^Jiu ^ 1 VI 4_cJjj ^J1 

t4 jjL tiI ■ ^J| Lj Lolls V i^Jaj j iCjj_ll j-4 jji-p 

. £j_udjJL! Bjlil! 4 _jjjjL3]Ij (4j£julU LI LjjLu Jaaittltj LuL^ 

LUfcUt 

j 3~ ' .< t 1 ^£s 4j-oL>. (Jll£ CjLLu^C. ^LlS (JLaTp. 1 J-Ltl'aJ ^-bjLjJI 

^.aLcIdj-c V jJ! 4 gjl i M11 »1 <>>f. VI JlJj^j 

c_jjJLs jj- 4 4_jJI ^jjovLiofcj La 4_ufc_ulaJI jjL-aJ.1 Lz- l> ' jl-LlliVl 

^jJLlJLI 4_jJ_LdjJI 4_j^jjl^VI ^jJsa-uIilj CjIJuj . Lr^J oL^lj 

3jj_jJI CjIJ-5c_Lo ^j_j_!I LAj-5c_3j ^Ilil 4_j^.Lall>-VI 4-<-uL Mill LI 4_<_u1j_i 
di^Lstll ^mi-v ^j-a La 4 jI jJuuj .4_oLc 3Ll>JI ^jlc. ^S ^JloHIIj 4_l>-jJj_uJI 
t_£ j-uj 4_jL_4jI£L*_jIj »1 t^r.VI 4-C.ljj (j-° j^>Llj <—Sj_>JIj i<_)I>LiiJlj 

JJ_cu_J_3J)^_lJI 3j t ^j-tfli-lJ I ^_<_u_5tJJ 4i_J Jl_»JI ^ 1 VI oUoVl 

(J-lLs JJl£. ^j-<_u ^jLuall^l tjr d_u-o t_ > 14 ^LLI L-Lu JlJU :«£^jjJlJ)) 

.^LLIjJI CaLsUiwVI^ 

(Jl j u < dl cjLI^c ^ JlS 1984 ^L*J1 I j_a> Lju «LI jJbjluj 

jJI ^LJI Lc t^j^Lc 4jLLi oljLf, ^Li^cVlj 4_2t^ujVl 
Cr JL^JIj t 4_cjj3J,l mi f l oj ) <a I ^ ^jj^ljJI ^jLIj 

t4_j_cl_LuaJI CjLjjJIj t4_jJVI CjV is\ h aj t4_LC.l t <<^tl (j-ulj-clJlj t 4 _lcLu-^JI 
.3jlcLjJ,Ij 4JLjlJI ^.1 <>ir.V' ( j_a j^ u SJI Lfcj_t£j t(jrjj»JI j^-Lt^j 
^ ^ ^ l)I ♦ jiLtl I jjtv,tl a A h -■>■ a j_Lj j^, ciJUi 

0J. I L-xaLt-ujv. 1 L-»-t-u^ j L-£^-uj t^-Lt-oJI £j-A CjI^, t"nC. 

t^_U_3_uJ Ij ‘ (J'*' 1 ^lj < L> ♦ ,l~> C-A^ljjJ ^jJj-Ll-U V' <Ll>- ^L-U^l 

t^^Lc 9-^pJiM tiJl_LA La JlIc. SjLil t^>t OjJii-us JL^jI 

1 3t^l a 3j-jJL^JI Jj^lII 4 ♦ L>4 1 U Ml / aj t^^ru^LJI ^j^a 1 3 j4J L^j^ 

/, U, ,", > t, 1 ^ j"< */,,. ^ • ,^>\\ ^£i ^LlL<a j ^Jjlj 3 jLLj lQ 3 Atl Jj^jlIL 

.^Jl ^1 Jl3j (j' tilijij L.-.>Mij 
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(jUiuUI LipgJgjjJI 


a j-A («JVl (_^3 ^SL^ T lJI (JiLo <LuJljJ,I i—ijLstill tjl 

u i>i< 7~ 3j^>.l jjjs Lc.l_jj| (jjkljJI j_Liu«J! i_JL2JI 
Lliljiojs jl>.T «Li!l ^JiLill ( _ T 3 (JjLa- i t nj . L&jljj! 

tfjLaol U, »l sUtl 3jJij £-a SJjJlJI 4-^.1 ik-w.'-'VI »l i>it~ VI 

. (jjJill IjUk ^jL^j 
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4_jJl Ij^-tiLi La (3^3 ~o-^1 ^jt r ^^ ai <>.r Vi 
J U tij La ^jL_a J^tlL.u-j^jLjJI J «^u?U ( jr 3 
4_^-^LudI ‘ -• >-^j <^>L>* < uLjj jl ^LujVI f L>>^ f 
^LJI (jLj (jjj tfltj (jrCi^LJI ^jl i^l>* i L^Lc ji L_i^ 
La LI L-cLlL_^I LcLaj J_*_aJL ^ *. j»» 2000 

4- ljv -jJ^j-JI BjjlJI (jy^ ^JloI1]I j g" t »1 

^j_a c jj > »XiJ i_0 L-t-u | lUJ j Cjjft' iJ - u ^ * L-u-J. I 

Ljlj 4_j^LlL_uoI 4_1jJlj <• ! <>>r I .>»si < id jII ^pl jj 
4_lLLjJI JLI ^ jy IL>. ^cl rt-t t^>^fl AjJI ^j_a 

:^Ul! ** o-i cpiUMf *J i j j 

((1 qj nij£jj&)) £1 nil < n a qL».jl -iL_u (jLLJI 
4_j_9 JuwljJ LaJ l_Lc ^ «>>UI ^L*J! iJ ^£> j-L 

aLaJI i>a ^LUjsjj 11 Jl>. 5^-Li^. 4 JLx_ 1 jj-saJj-x 

ijj£L«j Lo ^j_uiLi (Ji 4 j I o c~. ^I sLpJ! jl^s 

aJSLill (j£LJ .}L^ ^jVl JUa^I! >lu ^jJI j^Vl 
‘(j .i'im (o) tj-tb J-3-J-1I I j-* (»-> <a1jj^i 3 (jf 


I 55 
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QluuUI JOJAO 9 LtpgJgaaJI 


^lj_>JI «IJlJj_A ^ j^I^JlII (j£^a dt-LS&j t^jljLJI ljL>- 3jjLlJ! 

1_4^ 4 JjvjJI jLSjV 4_aJu jL?cjI {jja ^jiaj^J.1 I JJt (_ylc t—Sj-JuJ ^jJI 

Luoj_C 4 4 i^ijj-a ^ulj_uo <_y3 (^jjj£j)jjJLoJI) 3jLo (j_« IjIlI ^j-3^ (jl VI 4_L« 

3 (j ^^ Lw SLlI JjJL>JU Lla ^Ij gj^-<-ol Jl^loj 4 4?jijfcj ^jJI ^jJI <j-c 

L^-ua (Jjj-j t<Oli Cuj9jJI Ly^J t^paJ^JLl 4^Je_uaj| 4 j>»Lu->o ^jJI £rL5e_tai£jVI 
cjL-4^L L*jjL> Lc ji ^_Luoj jlLI (^pojjJ.1 ^-«-ujv. i^jjj^SLlI Jl-u-oPI ^L jLL 

.4jLo- (j-C. jJo^>Jl CxJljl 

r<33->o 1982 aLc ^jLLJI C-m ^pill ^JLlII ^ 3ju^aJI 4 _lL_*JI o Ji$jj 
clH 3 LjJ_^. Jj' cr-^i *oLuu_jVI J < M > ^ L y^\ (Ut^» l ^ £jj CjL l W: 

«jLJLII jJio3» j-5cj ^JL*JI 1^Ju£j <Lj^LuoJ 3j)t^Lj ic-Joil j^jjL 4_c.jj 

t 4^i^ ^Jl_*J| ^Lcj! (j_a ^jjZt^L I ^ ♦" Lr^ (jr^\ tj-t-utTiJI lil jL». lil 
t«L>.lj^>JI tc-Joil tg-L w S u Il tLo-jj^uJI: 1 ^jmi V 4_uLL*JI J^ljJLl J^^l (jj - ^ T uj 

♦ 4-UVjJ^-L-J I 4_<_u Jl_L^J I 


:i,k& (jLall t*i) UjteJl ,U«ai 

i^jLuujVI J < ti^> oJiZuaj jl_^>» jf j_uoC (jLLa Jj>oj :4JL«JLx 1I 3p^->»VI * 
.4j9j^j_a CjU*Uo Ju9j 4 JjJLil.1 j_uo-*JI L^jjJj (jl£<_ylJI lJijLIojJI 
J-UJLJ>JI J ^ JajUULJL* I JJLai^JI * 

JU>»I C-<- * -3-S Jl£ 4-L>.jJp_uJI Bjjiil (jib cijJjLJJ . 4JJ-Lidl ji 4 It^intt ^LojV! 
j-t^LaxIlj 4 jjjVI j 3 < ?~<(i ctu cv 3 uXjJl>- 4JL>.j^ t ^<UH L^c 

jL?e-j| J_2t_j ^LsJljVI I JuA < ii iVI J I gy jLlL ^_Ll£ jl nil il ^Lcl 

Juu 5_uol_Lj t^j-jjuuJI c_xiojlj 4 jjjVI 4 U Mil ( mM^-II ^N-*JLI JjJlJ 
jLsejI j£jjj ^ (j-a (.ptJlj 44 J j-Joj V ^Lfljjlj jlc j’MjlII cjLL3j L-L 
cJLUojJI ^TlSuJ ^1VI cjVLj 4_jJlJLll oLajuLJI ^jljpiuoV ^J_u_<_o 


♦ (jjIj Jl^.1 jJI q^-3JI ^IL> a 4_pt_uoJI 

3p_^U>- i Ml * 11 (jl^Ulil 4 _uLul1I CjI 3_U_JI (^y£ ^0|^_C4iJI I ^J^_t_U_U^ 

(jy^l 3jLc J-^J-3 ^1 ^L^JLl 4_X^V £*( ( ((VI jjLuuil 4 jLl4J (jy-& 4_UlL 

^Iju>.I 4_(_u_3_a (^jJI Manitoring 4 _jI_£jJI jL^->. :jJLa ^\_u-oLuoIuLVI 


4-UO^1 Q 


I 5*1 






(J-A pjJtl CjVT .4_JjJ-a ^ 4_aj}La L^jJJ Jl 4 a ^ <_pil 

I Juw ^-ULU3 |<ILI.L>JI SjuluL-a £j3“* < — j > i^-Lio ^yJLa 4 _LjlLd (j^LuS 

aljJLj <-jLuaJ,l y_ a mii ££45_c4jjVI (J-uLls £jj_j 

t. <^> > i) 4 __l3 3 4J^JjIj 4_t>> 3 *>^i-a 4_i_t_u_(J I 4? Jufc lU_iL LLs . ^jiLf-J 1 
cjL^IjJ.1) cjVIj t(jr IT J< mii 3jUI <>jla ^ ^ < m^JI L^Lbtj yill cL^SLlI 

(_ « j*>*> < in 4 _i£.LLus Juj tSji^cILU CjLjVjJIj ^jLjLjJ! (jy ^ due.Li ^yliJI (4_ul jJI 
4-tr.l >L <<-">! Jlj 4-C.L - uo ^1 «4 -u-u £)L».)) LuiJj^ (jr^ i^LojJI j-aljV 

^jju>. ^yJI (yj>-jL>JI 1 $K rn) cuLusj (^JUS3.C. l-x^j-a) ^jjSLL-cuJ! 3jLa i y^ 
ijjL-u-iVI jlj d)LL^>llj_a J^ - ^ ^ ^ 4_LL_3_>J I JljJI diLu-^j ^j-c. c.Lfc-<.uj 

Les JjiLlIlj t L$L»UJ 4 _uLJI juJI cjLm^j cjLu^a-JI ^ylL>. 

4_4 jLSJ 1 lLLS-lII jl ^» miUj jlJ! ^juk jujjJ (jy ^ ^^_jil verrues 

♦ ^-o j lII (jL-ujVI ^Jl33j <jrld* <-X_jJI ^-La-<-u ^ylc ijy Ilil 

*Jt 

4-a- <<olt (yllsjJI Jl^jlU 3 Jjlv. j_a «4_uLtIojJI » Lai 

dp. (^jj-tTa-u! j»oj) c^lj-tiL (Montpellier)4JjjLa ^ 4 _i_lLJI 

4_dLL_uol £-Jjj JI Jlj jI LIj^>o (jL lair. 4 <jJLlA JlJI 4 >JlA Cj£.j3L».I 
<>>♦ 11 c\£jj>. ^yC. jJjJJ (y3j| L03 (^ I i^jLcujVl ^-t-LLSS. BJsLL J Lq-tTn-U I y_J^J_3j 
Jlj N_£» hn 4_suiaj 4 ?j-LL9 j_jJL-sd dJjj^a JjjLulI 4_dL 4^LL 

(jS LI t4_3_Aj-a ^j-JjLoj jj-Sj (J1 a ♦"( Mil ^ jr Lc c-«JjjG ^j-a 

jf it ^>a Lt ciLS V L^la CAjtli^ 3_iU1 

^^1 ^LajJl (j-C. SjjLuaJl 4-j-jl 3 htl ^_aljVl j3 m!j .3jL>.jJI jl 4 j^1 <<M1 

L-t_a^^j^SL^a JlJI ^JlA ((Q^-tla-ul^)) I 1 

1 < L < ^> I Jilstj JljJI rnUfj t L4AJJJJ 3_>Lcl ^jlbi t^LajJ! j-alj I 

i^SLJLl ^yi! ^-U-U-uL>. Vl jLojl ^yi^33 ^LOjP&l '_iLu^LC I 4_L ‘ " ‘ ^ Jlj 

. <lLL3I]Lj j-aVI iji^ <**<31*1 4 JljJI 4JjI_uj ^j| LuojX. j_jLu^V1 C«< <i 1. I jl^ 

4_l>.jJ<L_uJl 1^JI (ji jMi i^-aJI (j-* J <^>4l ^-jLj ^j^jjLLJI jJLx Jdj 
4_u3-^ j_aljV c n^r*t > <n 4? Jui) ^-A>-X_L / d jr 1 <L ,^.Vl ^JljVI JL?c_a {jr £i 4-i^LLj 
La £- us 3 (jl jl 4 4 >^Loj ^jl 4 L_uL£ < L 3" \") ^jl L$] (Jj-3j . L^_c^Lus Jju-saj 
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(jUiuUI LipgJgjjJI 


(j < ii tj-aJI ^<3 »t I la^llajlj .tiilLuk (Jl ( _ T JkJ i L±jL>. 

^ (j^LsLuJI (jjK-i l£jL« o^-j i£jL« uWO J J (»>“ 

3jLo ic.l_u^a (Ji-Jij J-Jail.1 liLujji^Lil! (jjj 3 JljJl>. j !jjs c j_i3-a-~!J i ( _ ? -oujLj 
/jl 3j . ..^ ^*1 Jl 3 | C-t^fc-Ll l^tjLaeluil ^jSLo-i ^L>.^J! lLs^_l>. 

. 3jujl>. oLulSLol idl L oj (j^lj (jjjJI 43j3->JI 3 jU.! ojuk (j-o 

iwUulUj 

0 li^i3U jj jJ! JLiAjll 4 JL 1 L 3 (K i^il <L2?jJ jjjiaj diljl of. jijJI 

( _j3L>. <LjJ! Jj^ajUll joj Lo (jJI 1 31 .Vi iSjlc, ^j3j3->.tl 4 j j»_5-33 (_£jJI 
t-i i" 1 «IT1 3jLo jjjs joljialj i«LuJL*js jol kf, (j-o JL>J.I I j-* <_r^ 

ijj j f j . 4 _j_3_uL>J 1 j»|ji^>Ll L 0 L 0 J 4-^jI mi o L^Lu^j mi tVI jJbv ^j_o 3j ,". 3t 
(j-uiJ! J0J5CJS.J Lolj ^Laj 4_d.l >U I^>l j |Jja (jja if. j'u/ia {jZjjojj a^jjua 

2000 j»lc, f£a jjl jJaHiy '' t-»3o 4 jK ut (Jlj3 V (jLi 1 olf. i^LuLioiill 

3njJ>0 dll J|_JjjSL 1 Li 3J jjUZljji I JL>. 3 j'% a !j_jjjI£L| I .^|VI (jmJI Jijjjjj 

, jLlssjVI (_^l S3j3j3->JI ( 3 -ulII «u*Jj ^ jJI 43l i jjjJL jojjj iJdijej £LojJI ^ 

:d^U Jj 

4_u_3j 3jjj 4_lC. 1 1 Ls >^s VI jjLLl^VI £-jj CjLlL^C. 4^j>. ^j_Aj 

(^yjJULA J-oL>* JJ llt- UV ^JLcVl elLaJI £jj t(Jr1_CjJ j£jJJ t Juu <G_u 

Jjl2 t^iajtJ! ^yic j^JjJ J lLLUI 3jj?tb ((^jllLuJl)) 3jLo 

3jjl jj Cl<-L>> A , ,.V1 ijJLijl ^cjj 4_ullt]l 4 -lL^jlIIj »^jLLt-ul 3 ♦ <>> < ^IjILvl 
^JuJLl JjaUJI 4 ^L^jVIj L_uj_ua jl l_L_u L^_Lq (J_^>o 3jj» is> 
^-<-u_>JI °ij (J_aL*j ^C-Jlj La cjLjJLajlII *jj^I jl Ll^ <J_aj^j 

1 <\$ ^)l (jrlJJ jj t4_l^ ^Cjjj-U »1 jl ^Ij^JLI 

siLj-LsI C« -fr ) JLv 4 K Mill JJlA Cjjj-J Jl^j t^_JjI CjIj-a Cj^Ij ^jLtujVl 

4jjLii3jil JJ-<-u->lJ 1 (jlj LaJ-<-o V (jl_U_oVl JljJjv (jLlmVI 

(jr JLc lLLLII 3J-^jjJLl dLi-A 'j j Mill 3jLo t^yz ^-3il ^jIdjj 

^jjjjSLII» 3 jLa 1jJj>*j (^K1>.LjJI JajfcLJl ^_y_uj^LjJI c-t-AjJ! 

(jLLjjV! jl (jSJ i(j-AjJt 4_IajkLjJI jIjII tiJUj J->o (jt (J^Uj 
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4_*ujl 3 4 i mi ( ) > k Ah tiloJI ^^ 3_}Lil eJJb (j_a 4. 

* L^ia 4^.jjj-a 

S^jL<-ujVI ^a-m^. Ll£ 4 Jj JuJI 2>J ^ VI 0j_A ^_adJ j <Jjk JlJ-<-< jJI 

3jLa L^jI JJlseHjj j_a-LJJ Lj^fcj ^a < <i>«tl ciJUi ^lc c_j|jj>JI 

1 6 .* J (jMill t j_a <Lcj_u-sail 4 jr 1 <U / ^vVl JuJLb i L^_l 3 3Lp- V 3j_aL>. 

t!u_i_II p 11 ^j| ^y\->- ^ ft <“■ I 4-Tu-u La^-uju j I jJ tal^IL&VI 

. J_La_iuj 4 -L uol^ILa 4_u_u ^j-uLaJ jl ^A-*_u_u Jljis J-a-*-il LaJL-u ^_aj-j-a 

(j^_j^_Jj-aVl ^JlI 1 a j mi V j. jjL^_a miJ rUi^VI ^jJI £)l^ I j£j 

4.C.j > »^t I 3 jU, 1 ^Jul> jj-* 3 CjLj_ 4^ ^-Ic. (^-uLsLJI <j_a Cjlla J <-^^- I 979 ^Lc. Jila^ 

<j M a •v- J-j- 3 4_a I Jlj^_(„<-u Lj Ij^t_a-ujj ^aJ (j-A_x^j^_aVl y£J » y~a 

^ ^ 1 #U> «^V1 ^jJ| dsljli CujI^ IjI Li!j La LuV *-—»tj-L<-o 

. Juut-JI J-U ylhj-uJL 4_jL-£dV! j t^*v 4-LL«-u.a (jL_ujVI ^a-t-u-'v l ^ r h ^ an < d 


4^Uw» iLw^l 

al <>>f,Vl ^a-JLc Ji*Ju t4-icl >U <^V1 aL-^cVl 4_aK l_3j^*j ^j-a Ls^LLajl 

jl (> < K ->o (j_aJ_J £jL>JI (j_a 4_> J a jl t J mi >JI £-jjj_a JlJ 

JjLLa-j * La i_<.n.uJ (JJs2Ji_a ^ 1 ts >I j <♦ I j! 4 AjtAj ^J1 JuTmil 

J3Ij mi II Jj-i-sDj ^j_aJ _j 4_LjJl_lJI CjIjjVI lUJj 4-t^.l <^>VI al <^r. VI 

‘.(JlLa 4^^iUH i na ^Lal L3 jLc c 33j C1<- l> - 

^ <.« 3 «**i tl jL^_>JI C-JL3JI (jr ls^j iCjLaLa^sJlj 4 1 >U ,^.Vl 

^a ( m J^>»l J 4 _jj_lj>J I J_al j) ♦ It 4 _jjlj_lLs 3jjJ (j-^p i _ 7 3il lIUj jl 

4_jjJ! ^L^_a (jj-Aj .Co2 jLc (j- 4 i^jL-ujVI 

La^ 4J5LL3 j jl t tl i »lj J (Sj$j ^ alii JLt-sajJ jl t4-j.C.l rt^i <^»VI 

aLc^Vl 3 LkUI ljufc ^ JJ-jJ 2 LJSj| J* JUJI 

t ^ a j " J CX^>- CjLkAlUj ^-jLcujVI Jl«-u_>JI JlJJjJ (jjJjjU ^1 4 ir 1 / U .^sVl 

^ jr lJI <-JL3JI cj! U mi i? a JL>* ^Lj-3JI ^yc. <>>♦!! jl_^>JI 

i3j^-^ILa 4 _i^jL>. 4_uLij_^ CjLL^-Ju ^ 1 <>*• tl c-JLall ^l_l<-uJ lLAij 

4^aJl3r" > mU 4_uL?ej>JI CjI U mi rll tt_A3]l J-a-C LL^jj cj-^J ' m" 
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OluuUI j-uax>9 I^P9J9jjJI 


4_ljL_j_cuJI (julj-tlil lJujL>ij cjLL a-tfu-uaj '^ > '• Ar«tl JJLill cjVL>. 

j*JI . . . t(ju!j_t!aj| ^jLstj 

■■*>'** 

Cjjj_La_j La I jl ^jJlj 4_tJI Ljj-tl)I JlS L£ ^jJt ^ 1 *i t** ! t t trttt 

3lJ3j 4_IU (j^jJLa £_jj (j_a LfcJi^.j L<-uJj-b * 3 *j »■< 4j£.ljjj 

. ( jr 3 4 jj_u_u 3Lsj 2UU (jj_tla i —jl Jlc ( jr j C-JL3JI (jlolj^a? <- «i < m i 

^^-jJI I JlA (^Io» (jA-U-gpl I sA~( *%. VI (j_a JU>»lj JJjJtJ *« I ^LaJlJI 

^j^TlUI 3 r 3jl if. yt ‘ ^ ?■ 1 < L'1 ^-Laj gj) 4_ul£LaL ^JLc. 

<>JlA JlLa <L>.|jj gj jj^M (j-a L-if.1 <^i l ‘■iSj <* gLajJI (jl£La ijJlu^a 

(jl < <i il gLaj gjj 3 ^£j3 l.^ j *^1 tiojlj jl3s I JJ . 4_JLa-*JI 

( jr 3 (_JjJL3il gjj Cjljl <lC. L^JjLl (^^jJI 4j*- t.Ml Julj 1 aj mi V tJjLl (jL_ujl J I 
^JLc ^Lc l_3J 1 Julj L^_j ^Lj_ 3JI (JLalcvlj (jjJuLalLa g.1 aLtlj .^aUjl JljjlII 
ijJJj 14j mi V 1984-1980 ^Lc. (j-u c.<-a-t9l <_jjL>o ^ic aVJ _a tJjaVI 

aL3ul C j_c (j_£_a3 Jl-3-^ c^jj-isz-a cjLjI^_l>. ^yic (Robert White) Lfcjuij ( jy uJI 
^La ^J 1 $ 1 njjj (j_a L^jlul (ji Jlju 3Lj>JI JljjS (jl-bjJKj 3 _}jj 9 4Juaj| 

(j^ljJI (jl t^y-LuoVI <L_jI^J lLxjU^cj J - < - u Jv - 

Jjjs 0-°^J (Jl J M l 11 1 4 J1 <;r. ^JJ>U C-t- L> .J i^JUjJsD J < M i l (J_$jfcj ^jjj-1.1 
4 ^IjIdI (j£J ^j-u-ui 3jJL 3LpJI jlj^ Lr l^. (jl^_ jj>J! I jla *L3jI (j_c (jSUj 
(jl ^ 4 (_^I^-JI La! ♦ (_y^3-jJI ^lit_JI (J_l^j 4Jj-l«Tu.a duL^ 4 jijjVI 

l1J_j^_>o (j_a j «>>*tl | jub 3jLc. L^j ^juj (_^jil CjLlLulJI ^lr. Ij jLs 

JiLalLxl (j£, ^_o Jj-3JI (j-a tiJjJLjj (^yJJ 4 ^Ll^V1j i4_uj! j! 4 _ll3_i1i ^\ 4 mi aj 
.4_3jL_JI 4jIjJl3j ^LajJI 

cu^Ljj! ^1 (J-usjjJI Jj^is (j-aj (j-a Jj V 4j! «CjIj)) jjj^jJI 
4_Lu^Lt-u-a j-±£- 4_tJLa£. 1 ^ 1 1 J-i-ujvJ I ^j_c. ^us*. I ^LaJu ^.tfoil ^Ljc-JI (J_uj 

' j^£_j t\ / 11 A ,y-\ tl ^ \ c t 4 _lLulJ ' (j! (^Jl Jj-Juj i(jl^x>JI (^JLc. Jt-uLuJI 

Cy* J^i-ll u ^1 3j LlUj (j5 Vt t (jL^)/l (^JLc (ji.U^I ihs^^Aj C-u-oJ 
» 4jj>»jJI cl cse-ii Ij Cx^jil 

j-LijJj 2000 ^L*JI (Jj 1 **• J-j-s 4j I (jjl^.LJI jUj 4j 1 (Jj-3Jt t^jl <^4j 
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d < \)\s> ,^S\ c-JLUl (J-tt-tTuJ 

5j_^_>. I ^Jl .^jJI £j LiTl>. 1 I Jl>- J* 1 ^ a 


f Uil Ciljij ^a i n~ V (_jill (jiVlj njjj V (^,111 (j-t-nJI (jl£Lo Jjo SJjJlj 

(jl I II |>U 4_i£ ^(^yjLl (j^ * «tltl (j| (j^-UL^l I 4 J ^^J3J (^IlJ! 

La^J (jl mtVI i-aj 1 n Jjfcj SSJLLajtll J 1 m~>JI al i>if I jjie-a (Jjo jL^. 

(j-a J U «~ aj^»- 1^1 (JjJ-ij (^1 (J-Le3 J~M 1 I I J-lfcj ?j3i£l jl L^.1 il-W'll Ij) l>lf 
(_, ii j j m (J-Aj bLaj SaLjjl j I II dJjjx^a (j-a Sj^Iaju: cukv 3 ! Jjljj La£ t)J 1 
(j-I ^a I < 11 jl (_3 -A 3Jl>.|j 3 a 111 ^al*-ll jjJoj (JjLi- (j-a aCLuLaojI (j-a (jLauj^U 



LaJj (j^ill alyJkl 4SLL0 (j-1^. <- iU"l l (jjs (jSLalu 


3j^-*-a (jLaojVI ( _,3 mii i J-Aj i(jLjuVI I-I 4 I 1 -.J I 7I ^^lll 3-uLaujVI 




(j-oLstif ^LjjLj jju genetic Engineering 3-au J-l 4> (jb i_£JU j J£ j-aj 

(JUajI jlji^.1 «Lul£Lal ^j_Laj a i !>»** VI La>.(jl La£ ((jLajjj-ui) (jbijLa 


iL^o. (j-a Jjjj S j u^ir . SbL. (jpbcjj <- r >>^ 1 J ac - 



jj 1 » 1 1 m- >- (j-a Jjjj 


jl_ 3 jl (^yb- (J-a-*-ll jja 5 E_aa w 1 (jj Lul : jLaalo-Lij 1 4 _u_u_l>JI (j-a 

<—)l 111"^!^ atjjlSLal (jjii-»o (J ^.1 <j-a 1 1 i>i_tl 1 ^Uji"iM (_^>-l <j-a jjSLIj i 3 l_ia»JI 
• LlIL>> l_Lljl_u_a Ci 111 jt ililal ni>lj iCjVL>>^ .<L>. j_ai^ iCjIjJLS 
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17 


f qrfl j-J) J * w>il JA 

3jL_>JI <5^_La_>iJI £ju& p ^ ^ JUf^L-uV LU jd ^ 
(4_J_jL_J_>.^/I) 4—U%.jJ^J-J1 3 jj!lI! Cjlj-5e_LA jLLdI 
'•Oi^ 9 ^ C^i O^J^' o- 9 
Laj S (jjLjJlj 4_JVt jJjj lJu5s : 1 

^ < (l^» L^>- (J-Aj S <LJ^LlI| 4 (Unit 


5 JUT 


CjLljLSLJI c^l )U .^>1 ^Ljl£ J-A : Lg-^-otj 
^ °i 4 JLuiXI t_cjLsex. Loj S 4_jJVI 4jj_tiajJI 


S IjlA 






CjLqjU U <L>JL»_4J ^LoHaVI ^J! 4_>.JlJ ^ 

il *Bio techniques-4_uLp*VI CjLjvjJ jpScJlj 


: Ilj),< it i 4_jJLjJL>. 3jj3 0 JJb C_iLaj-LgJJ 4_>JL*_4 


3jj_uaJI Lfcj-uG 4 ^j>J jl t4_tlSZLll L^jLu 
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QluuUI jjjAO 9 Up^SaoJI 


)> l_4Jj juUjJI (jL-j 1 ^ ^ jjtj 

cj^L-oLjj cjL<-o!jj jL!l« (jL<-ujVI (jl^ 4 _Lj^ oJl)^ 

3jIjj t t JJL>JI Ji_u_u 3 jIj (jL_uJ^M J-U^.jJjJlJI (J\j 

4-<^-<-<jjv ^Jl £)L<_ujV! *cjLjI^-l>iJ 1 (j-3 LjI^- o» 

^-cujstll SjJsaJ JlII)) .jSJ ^JJla Cj-u xu £I Ju3 OjJl>JI ^JLlII £j_ua (jr^J 

jl ^ T ^ ^ C jI t 3jlj^>JIJ ^LkU ^-Tl-Lq ciJ^e-4^ ^j-uju 

4 j mi 11 4_j Jl_J (jL-uj^/l Sjiaj JjtiULj tilli j3l Cjjjlpj 

S tillj cjIjj-la U-3 4 Cy £_ul£_Jl! Ldj^>JLl £ry?j 4_Lu 0 U3tl 
^ jl ^^.tl j \j /l j 1 j A ^4 ^1 ♦ U>fl jJ l_u 

CjLjI j)Unil <j^' V Lul ^jl^jus Lul JljI 

*.1 ♦ UH jj| ^lr. Jju 4_j_u^j5el<iI Jufcllj) Mill tc_ti3JI ^J-uj 4_<_ujL^ CjLit-iia-a jl 

(j-uL3_J \-<S »(. < Ml4JI j| J-*-3 j UJ i o 4^1_U ^ t m>J1 Jj>.I_} 4 

4_j_3l_LaJl jjLt-saJ.1 £•! j_jI (jLcu L^_)L_til) CjI^_j^>JLj ^IjulII 4^LLaJI 4_4 -j_3 
4_jJL$_c J • ^ * ^_j-J LcjJ JljJI lJ ^ 4^LlaJ| 4 >JlA 4_d_<^c. 

*1 Jl*JI L$j 4.lU«J 1 t(Metablisme <jiajVt) c_>^ 3" < »V1 

(j \-j 4 J mi tl 4 _jv.jI 4_£ Jl_j j_j 4_j_<_u_ujJI 4_jJLj_»JI g <1nj 4^LL> ^j| 

jJJ_J (jJLjJI Ml tl C J_A jl Jl^_c ♦ 4-iSLuK-lU 4J^?Ij ^ MI^JI 

llilj . lXjl>- JijJij-a (JJJ& ^ 4j|i jl JlDLI (j£. L« (J^Lju 4^LU 
4 3U i? a ^ mi^t it lLUJl^ t J^jJ! L^Ll^y. 1 K a 4jjlitjJI 4J^LI 

4-tSLuiSLJll Cjli-Gail ( j-C tCj^i 4^LLaiI 

BjlJ^JIJ j_u»JUa 4 JIj 4JL^C 1^1 iS-J rC-<-aJ>JI 4 »j ito 

^1 0 JJOJ Jj-^j t 4jL3lji^j jZuuj u JJ ^u^JI Ji^.! J 
j * '• J J< uilU (Alcool JjjlII) ^jLj tJjJij! , ■■ < Lafcj i4_uio I L«j 

oJllI! ^ L^LkJI (jru^L« qj* Laj_j£j cjM <>!♦!' ljr ^ jl 

. 3^-ullco 4-L^-tTu l^-L« Jjllb 

J-4JU ^KLU! i^yLO .j ^Lc. Jaju 4jj, mijII 4_lL>JI 4>JlA ^jl 4 Lafc ^i,lj 
/ 23 £j_c JlJj-J L_lJj_ 3J d^LaSUI <1 3 r ‘(J5-IVI (-dj^>J.I L^J 

(jru 4 i Mil l 4 jxjI {j-a JljJulI! CjJja (j^y^LiJI dllj ^1 jj i \ <igjK 

dJLulSLJLl ^JLc 4 ^jjjlU J-usLilL^ 4 4- tS L u iSL J H 4JVIj t ^ < ay 
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6JLu«JI qxj l3 Jtll i5jjuuJI cP^JI 


cilAll £)! 1_4^ . 1 ^Lta£,j . \4- Atlj 4 lJuSL1Ij ^IjJlII j 4j_cuI 

(La crane L_3_5t_3JI) 4_a_?e_a^>JI t 4_j^j3 4_L».LL3 4 a^Ij VJ (j-u-jJ 

4jljIj 3j3 Jj <La-a-t-a-a . jL5Jjjl jjj^_a Juia-3j Jj_a-*-II 

(jljL_4_> (Jj 4 IjLj (jlifc_3_(J V t ^ ^ t / ^1 A > t I ^ ■ "m ^jLujJlj 4 jL«ijl ^tUlLuiJ 

CjLst t^U I^J^I Ijj* j- J uu Pompe 4ir a^ J-a-*J l-JLSJIj 4 (^L 5 e_ 4 JiSjVL ^jJ! 
4^^Lt-ol jl c^l L>a J >L 4 A Atl t \j <>>j c-4-p» (J-^jtil >L^o LajJlSIj 4^J1_*J1 

-2500 ^yJI jjv £L3jL»j 

. LcLc 4 mi 4-%. jujJ V 3Lp* 3jl& (J^Lx 3j_a Q^_ila 3000 

4_j-jsL>.j 4 jI^-4-T(-4-4jLj Juj_a 4JVL 4(jLtjjjVI ^-4.ujv 4-lhTuj ^jl <Jj 

J-a-*J L^Llscjj 4(jl_4oijV! ^ 4 n*y a(p>-l 0 ^-*-} O j iy* ^LlJI ^jSLaJ LaJiic 

V j-oVI IjlA (j -' 3 cr^ * (Automation 43_ajI 4_ti^c) 1 ^ > ><3 1 ^ L 3 lj 
4- tJv Lvj (J~“J 4-jjr 4>i 43 ^ I JiitlL-u Ll^ .^V! tiJj-st^JLI 4« 4 m <Uj 4jIju>*! j, 4 >h*m 

t J_jl_4_u_!l_i 1 ^ *~<j ( yc. 3Li^JL ^ • *"< 4jj_iiuj 3 jlc t 

^Jlx. c j£-aJ Uf> .(Jj_u5LJI Cjjilll I Jljju c-ct^LUl 

4 4- J 5L1 Ij 4 j^JI <J-aau ^jJaj jL^>. 4L> 4 <il(jJuil ^jL>. iSj 'V* ^ ^Lstilt £jj iy* 
I^J* 4_jJI Ljj-uful Ju9 Ll£ La ^jL3JI Lt I^. C_4Jj_C J-LCJ . (jljjjJI 

4 L$jvj_L 4_uaj^J,l ^ylSLII yszsu Cj^ <>>311 -c ^jJI c Am 4_t£.l_LuD 

lIjLlLsjlII L^_l 43 jLaIL_uj^3-11 (a^tl-4 a4» «>»tK Liiajl ^Jl»JI ij^Zul Laj 

.(jrCujJlj c-JLUl 3j_Li_>J! 

<(cii- L Jjj fa \ j ^ I I» ^JLc (jri_jlj^ ^jlj :Jj_3iI c>O^LlJI (JjLtaTuj 

^jJI (jl tii!5 t(^J_4Jlxll ^_<_U_>JI La Jl>> ^1 t ^ 3 J j UA (j&QJ 
^ajJI jJa-Lll t(L> 34 (jjJUJl yjj (jjJLc 

L^_jIjj_<jj £xsait3 Laal *La-Aj-i£.j JLstlaJlj JuSLlI 

JjI j-t-uJ! 4J li 4 Jj-a l_3JI 121 ^>. L 4 ]jJsd 4jj_c jJI 4 _j£.jV! 

4 4i^H JllaJ JLuaJI ^jJI ^j-a jLuJI I 4 4_uljj_uiJI ^_jl^j_a 

i_4j_(j oL£ ^3 jJ Lu! o_jj^_j 3LpJI j-q j 

^J| 4_al_4_a]l Cj^LtAaAll 4j! ^ jr l*_aj 4^£jL>JJ 4jI5 C^jJI ^jJl 

.(jJuJI ^jU. U^t 4 _jj2>jX. ^j-a aL*Ja£.l 

^-4 -oj>J 1 ^jru 4 «4*(iH 4 j>.jI 1 ^j4 c 333 4_aLfc 4-La^j j-Jaj CjI jJL 4 U 3 411 oJJt 
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qIuuUI jjjnog I^P9J9 jjJI 


V 4_uoL>- BJ-La /c-t.ujae-U <J_*oo ' ■ 3 a 4 Jj-A_*_a Juv jJ_c. 4-iSLulSLJJ 4_JVlj 

jJ : JLUt Ijla ot ^ c^i t ^uKJL! U^l ^ 

^ ^jL_uil ^jJl ^ J_uoJI j I 4_uj_C 3_}La CJ_L3_>. 

4-C.j. < <i 1 3 d ^ ^L<-u->. I Jj \ U m jj| CjJlocj ^jJLa t !_<_& j j U m ^jJ ciLulSLJLl 
4_sr 1ml 1 g j 4 ^ J < m 3 4_^j>_*_a (_< <"in La^ t4J_p-jJI 3jLUj i J~3~ t 4JLfcjLa 
^-ao-l^Jl LjjTtSLA! ^Jjljjcj 3 si «>>t 1 ^1 ( ti-vVI Jjv L£ t4_uLua_j^ 

c LpSJl Phagocytes ^jJI b}L». ^ CjIaJLJI *Vj-Jla La-*io 

G>—LojJLcl) ^-ojJI 3jLa 3 j1 <^U ^1 1 m'vVI {j-a <LuLJ 1 3jlil J_a-*3 La£ 
J-j-3 (j-A 4_La->Jl—s L^_aL^ldl J > -j ^llt^ ( j£LtTuJj i^AJselu L^pSLJI (J^t>* 

.oUlLJ! 

4 Jojj^-tluJI j_l»jj C.<_ulH (j- 4 (J-c^fcTu La Jo- ^Jl ^ jJI jLu ^L.<^-<-t.iJ Ju9j 
4 JVI <1 ^ r. ^ 1 r. 0 _l_*J! ^_3 (JjUjIIj a 1 <n <jl ^ Jj Jo- ^JlII £>^-1 

jJ j 4 _jj_j oL.u-»)fl t^jJ! 4 jjJs_<_u Cj jlj jib . 4 _j£LJjjJli^J1 

jLLoo-VLj 3VL_a ^JlCj i^IoLo. 4 _LdLj^j ^j-uo-V t^jJI 3jl^_a <->jua3< 

t^LajJI jf £JLt ^jJI £-« ££-»-<-u£jVl jij t<Gl j cjjJ.1 j.U-%. (jylto 

^j)j < nUSJI 4_u_uj jl t 4_3 < jjj / j. jC 3-«tl ^ylc. 4 jj jJs jJLL J 3« tl ^jLh 

Cj jlj jJj 1 4 jir, ^ <>>33 Coma 4 _>j_j_j_*_j c -a us!j ^ (u"iI ^jJI 

*<Jj * “j ^ l_ 3 _>- ^ jJI ^ks ‘ t^i^t *^j)j < hUslh 4 \ 1 11*1 

thermody-^jIjoJI ciij^tjJI ^JLc. jjiU" 4_ulSL«J 4_o-l_j Lai 

Jj \U n V L^jl Jjl 5 £j_cojI! 4_ca^l_La |Uo> namique 

1 aU,l JlLa ^aJLu La^ .U <VI ^La3 

I^_j_j_*jj tSjljoJI 4o-j J LLs<- < 11 »n 4Ji>-L_4j 4_h^ JlJj_u I I 

!j _a JL£^-a 1 >1 1 a K 44 JVI Bjl^oJI Jojlj LaJ^J . Lfclj)~ 1 n a 

4o-j Ju Ja^Hoej 4 jV h^jJ.1 4_3jj_Io_j ^a-t-aoJ! tJjJuJI J-a^Jlj 4^LLoJI 
i L^_cl j_jI j ^LjlJoJI CjLj_a£ (j-C. jJo-Jl ^ 37 j j r -A> 4_ILjij 4jj_jj_c Bjl^o. 
. jJL>JI ^j_a aUl ^yHjJ-a^. 4luij Sjl^oJI ^3 yj 

4 j i nil ^j-a <__<_j|joJI ^ic. Cjj 1 ' 4_JtSl_La d<jl^ tilij 

t L^Jj)»3aj vitamines Cjl_Lj-aLLulII l^I juxj &I j_a t jlj jo*T LljLv i4JVL 

-a j ^ nil ^u^JI Jl_jI ^ ^LftJoJI ^IjJl i^j & m»L> ^a-AJulj-a Jioo c_JjJL^ 
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( 0 A 9 JI 9 6 jLuiaJI (jju ^/Dl < 5 jkJI 0 - 1 ISJI 


(■ l _ r JUi i_c,j M l j I I (j-jKJI (jl (jr-1^- JjJ L«-o tf'g'ijoj S2 jjU-%. jif. jLSjal 

4_!L>. ( _ T ^ (_j-jl_^o-k *1 fc> ' 4j| . 4 ol Ult 4 je33o 3JT Jjjcj s 39k 31 3^° 3^ 
j»_jj (_ r 3 j-2Hal I j| njjljjJ! ! JLA (Jiiej l-MTCJ i4jS jJI ^Jlj (jjljj 
.(jj^jJi (j-uij 3 ^- l&jIjlSjs v 3 jLo 

diLjjjsj^JI 1—a I m "i^Ij i". of. jG JL9 tfJLA (jjL c o-iSLlI QjljUll 4jjJaj 

3 U I~ A11 ji p .^\ tl jjJLILi (J-oj«JI (_yl£. 1—Sj_*Gllj iHormones 

^GJG U-il (jiol^-oVl ^<v (jU ijLSUI i_iiaJI JU.j 3"f,l i-ij-». 1 Likj^Gj 
jjlj—jVI (_jJs Lilj U i>il Uijua^o ^ 1 11 ->JI u I c j ci j iu-uji 

,J>3 ojjJI l ^£> cLuslkj (^yjl^jJI) Equililise intrinseque^yJLs-l jJI 

3jeal5JI &—lc- LojJ J-tki ^ji\ ur&j *glande surrenale (jJkdl) 4 jjjKJI 

( _ 3 -s ( _ t jI_i-o_i£LII jjjl_jGJI 1 1\ 3 -w. ^yc. 3Jjj 1 nl.I 3 jlUI L^jV Ij-Ii-i ^jlkll 3 -° 
jJLUj j *\ III tl (j-o 3 J t n't (jif. JaLkJI ljj.5 >. I«l~ LfcjLGf.Lt i(jjLiII 
30 ji£l SjjJI 3 j_Ju 3 jj-oJ Lo£ . 3^_-oLt_o j-tf. 3 jj-^u 4 1 ( mLUI Lo-4>->jjL». ' 

3j 'jj ^ 11 I ^ y a h 3J-0JI (3-c. 4_u_u_u^jJI ^LajJI (JjLou^ yS jl *t i3jLo 3.3 '" ig * 
4_-ol_3t_LJI)) L^GjljIjj 3ju.II (_^a jjJLII 3j j 1.1 jj-33 Lk .cortisone 
Lo-o jIjuj j L<lt 4_Gaj^JU 31 «Acth d-£l» (^jG 3jLo «Hypophyse 

13 G-JI 4JLC. ^OJC^O 4j3ji.ijII Afl^l JljI^ 4 3jhj SjliJt 
(_ r jk (j-oLoVI (_>^a_ill 3-0 3 ~) yGJ .1 «dj£T» :J| SjLo 3I ajJaSDI)) ' |_oj 

. 3 j_p-Vl SjJlII eJJt 3^09 (Jj ijJa£LII diljj-Lo ^ot^ i~ I 

(jti i A)) 3 k. I LoJLif. q 1 t-itl (_ r 3 4 3ji<tl 3j^JI ^ ^-‘ j0 

Jj^LUl j»VT ^jk jls.Luj j-GG U4I «k^Vlj 3_jj_pj_jSLII ^pijLo)) 31 ((JljjSj 

3j3-Gj_gjSjij.t j g II 1 3 jLo 1_al mi'^I Lo-AJjlj 3 joj iRhumatisme 

-jl=«-T 3 ! : LtjLk . .Ut l ^ 3j_L^k 4 _ij^>G joJLuJI (j-iJj (jjj .Hydrocortisone 

3 , 'JJj3^lj 3 ^ 39^0 3 s 43 lo-o dikjLS. 313 k!! I jls oLokll 

oLjf.'^l (_yk Ltllj (kj 1 g <AjL>.j .(Jkifej V (jj/jl^ I g AU (Lkj_j£.J 

(^^jjlj iL 43 . 3 JJ.J 1 l^oj-caj l^alkl 3 ! jju s-Ltc.VI 30 i ~,U3m l ~ls. 

. j-oVl 

4;3~n I^itl SjLiJI ckiMj Lk 1 (Jljj «~'3r 3~i‘tl lXS 4j^tV\tl SjJlII 31^ idi^il 
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OluuUI jjjAog 


(—£ya .3jl*J,I Cj^Idj i4_l3jJ1 thymus 

Jl£ i L £y "i mi a 1 j ilo i jjJxLjz jl jl <4 < h~ (j-o Cjj_I,1 ljLlluI 

<_y-3 ^Lc j-Aj ((Stress jl g >yt» ^-<-ol 4 _j1c (Jltal L * - l ^ > » 1 

Lo J_Lc ^-«-u->Jl I :iiJJj . 4_3 _IlLc 4-Lu-uj 4j I 4jLlL^ c_xlaJI 

j_aj tjU->,JL> jl jijyi 4_t^ jJJ^Laj^M j? Stress jl_£>.}U 

ijl Juj SjLi^o Cjj-lsS (JjlS 4_L*_£ 4-LtTuJ ^Jju t^yjla ^ 1U,,^, n 

tgb-tujj (j-C. ^LsjU (j JljJI L-lALuB <Kj M(J 3j 1_C ^j_c 4JjjJ,l <J-AI jjuao 

^L^JlII 4JUJ 4*n^~l ^jJuil £jjlu Cjljj_aj-A j-taSLII £-j-3j cit-cv 

< till ^jTlsc-o ^UjjLjj t^jJI aU,lj ^^LaVl 4-u-gj CjLAj ^yLseTiJ tjr I(JI 
. ct^LLaJJ jJu^xS ^ jJl 

«4-aLit_Lll » j_Aj LaJlu_u £)jJu * V jiaSJI £)! 

^L^jJI aJU t^JL*JI (_yl£, Lia-aLc ^ <_jjJL_uLj jj_aVI ^ n <_yIlJI 

3jLcV 4_<_u_3j (jJuJI ‘ . thymus ♦ ,^.11 3 jul!1 jul>o ^jlA 

It 2ULv JaL^alu l_3_jSuJI 4j-taj>JI Jljj JlJU 4_jjljj 

3~ n O-o- tjjjUJIj _}L^)I1 jl^ 4 " < <> 1 JlIc CjJl>. Jl3^ lCj jJJ Lai .^jLUl 

tC j jJ,Ll j~a VI ^ (fi »JJ i^SLuuilj jJU! Cj^JLA Lyt-iiaJjJ t II 

Stress .« jLLLI^VI 4_Lvj_c» 4JL>.jJlI ^jlA t^y * 1 11 J ^'->-'^- 

4_LiJa_c. i^jJI -^Lajjlj 1^-JuJ 1 ‘ ^ jJ^j ^jJI j_A <LcoAj 

4_jL^j>J 0°4 Cr^ Cr*-^ jJaSilfl . jL^>-VIj JlIc 4_uaLxj tc-JLUl 

<-JL3jl l-« (jSJ AjJI L-u-sa ^ < n^JI 

^yic (jr^! 

ljj)< ni ^-3-uaj CjLc^j>JI t LlA (j-«J 

. ^ ^>U1 ♦ 11 jjjuJIj t^yJJLaJ! . U1 U> <_ > 1 < lt \ 4_Ljjia 3jJLaJ l_^_i£ 

(- < t La JlC.L_uJ Jj ^a-SJj V 

. CjI-Lj-jUAJI JlJL_J Lo ^y-J-Tw Lydail J_jl_tiu J_A Lo il^f. ^ylr. (^| i4^_Jtil 

^1 SjLiaJl <j-saJU j>3j *3 LAjVI jl 4_JL>* ^ 6^^^ 6^ ^ 

1 j) 3 '1 a I )) (^y^ju 3^Lc J!lc l-<jL>. 

^j-A Lajj-Aj Ljj-oj-A {j-sj-lj±c.^ <Lu1 _4 J 3jl>.Ij (_y_Aj «Desoxy cortisone 
. J-uaLHI 4_jL^lII <- > j < Mj IjlAj (j-fl 3 jl*JI 


166 




6JLu«JI qxj i5jjuuJI qjISJI 


LL^JLlt <j_a j-l-MJI t *rXj J|jj V ^jpa 4t_dJj £_aj 

(Jjj*. lj_La-u_u-a Jljj V La£ (j U< f lj fiLolitlll) Mttl (j-u jJl11_j 

c_jL$_jJLj jj a c .j Jjj ‘-jjlj-fiaj liUtj CjjJl>- 4_jJT <&jJLa 

c-xjwj iLjjLjJLd diLjj_aj_^Jt Uju>*l til LuLs :lj_i».|j . .Jj-saLait 
*^1 j_a La ^^—^0—1-11 ^a < k ^tLs t4Jl^ LDjSLs ^ m t r. 

^ 1 ^ 3jj_SJ! ciJJL^jj 4 _£jJI ^LLILa (jlj-31 4_IL>. t _ T s J_al£ ^yjLuM^ (jL^ 

^j-aj .j mi i! I JJLc L^jILLl 4_Il jJju 4J b u > o 4_a-<-u dJJLt^ ♦ 4-< xujj ^a-x-ajj 

^cjJt (jL-uj^U «4- ft - u K J Ll 4j^Ja_Lll jj) (jjlLxLil tiJjjl juis tLufc 

.(jjuit jLiJl ^j-a j_xi£ <J^.j 4 <_^_u_4ijjJIj ^1 '^jN t L^jJljUj pt */~al 

(^sjj-all ^j_a t4_aJ JlS ajjjvl <_^JLc. ^jlbtj ^a mi*>JI ^jL> ‘OJL^^ jJLj 

I SJulIIj 4 Luj_i£. JljIjJI ^^.tl LLaj JiLa £)-* jj VI 

J_}La_aj t U <? 1~ £)! (j_a tLuLaLal 4jJ>jjJt dJaljJtj tL£,La.i 

>j *"• II 4-jJLaJU *■j j (^jJI pjL>«tl ^.aLaVl jcJJ eJULaJ ^ < n>ttl ^jLs ti_lU j 

{j£. X ^ 1 f ^ j_J t ^yTcJV j-t-'gJ JJ ^jj 1 jL-tAJfcrJ t 4JLJLJ1 £C_i I Qj-lja£ dJLUjJ 

tl£j 1 —jL^j>- jcJ.1 £)l :^JL*J! 4_jJ! J-uoj La £)l Jj . 1 ^ \ a c, 4_ajjJsj 
I ^aJLftJ I j_jI^IL_uj ((jjj-u-aj^» 4 _ujjjSL1I 4_u_uL>. 4J Lj j I ciJj^e_4J ^j-ojJj 

. 4_ujjjSLI^/Ij 4-tSLulSLjJsl ^ JilaJ 

(jl^ Lit i-a-L^ jijjjJt jj_a L^ ^jlj 4 L^Hajj 4 jj>-jJjjjJI SjjjJIj ^ai»tl 

(jjj 4_4 au2_u 4j^L5L<Tu.a 4_cLu-o ^_ r ic J^La l^j-uU. j j"i < u a 

. ^Ljl^ SLpJL> (^O-LXJ Ju JlIc 4jI il t^_aj_u 
xsjjlaj J^L>. 4 >JlSju *4JVI (j_a a<^-tli lLLco ^Lj ^jl : La_>. 

lJij^ 4 JJulUj -iLdLjjjIj (jl U> rtl jLLsj QJ)^J > •' >1U 

4JsLLj ^ mi ->ttl w t ^ j (-IsLxjiJ (j! ^J-*j JJ iV 

3Lp- ^j-a J-UU jt^<t' JsdLxoiJ _>L_}j!j 4 LjU I>I a Lais 4- l«j> o 4 4 jj_p>j 

Oj-JLfl x4JVLj {j\ I II iVt 4 jj Ml *ij> 1 ^tu ^ JJ< A"tl JL?e_a >Ls / 4 j A U1 ♦ 11 
CjIjl>.I ^j-a ^jSLaJ ^JlII cillli j_aj . Jlx u <^4l ^1 j_o^ 1 

3jLiJj_>JI 4 *> j \ y (^jJ! j_jjJLlt 4_tjj_a_(J (j-Li^j 44^jj_Iaj 4Tu-u CjIj-uju 

lj_jjoij i4jjuo jij 1 «ij (_^jJI ,<ij^ 1 /.^ti 

(j£L«j V 1 Lual 111" a LusLji I JljIj LcjI-S (_, njj i » (jL-ujVI I JL& .4 jLo. ^^3 J-^e-2 
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ijluuUI jj^xog 


^ j ^jlJLI ‘ ^Jj tL £jJL-JI L^cjul 4_l! 4 jLi " <j 1 ^ ^ 

di_L%J ^JL) t ^^.L>> jj 1 p 1 UJ1 £) L^-U_u^ * S Jl>* Ij ^jlca-4 

<-dlj.il j-A 1 j-?e-AJ 4jvj.i Jlj^aHII j-o jLiodVI Jjtj*. 

.4JL^c 4_JIj Jj t4_uj£jj 
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6)hVi\\ wUt 


yUUl iUwl Um *fei JA 

?uiif 

JjL^I! J-t^jaJI 4_JJ Lj^-tl/l La (j- 4 

t4Jl ^jLtujVl ^ LLx Jjfcj t^jJuilj 4_IV! *■ j ^ A ^ 

^jJlSJI LLaj^U, CjJlstj ( a I jLo < in 1 <jl III 

L-JjJ-S-tTo (jj) j m ‘ AtS IIujLujI £)-£■ (j_A^J| ^ Ju9 

tSjjlu_uj_jIjUiIj ^j_a LscjJ-a LuaI jl 

(_pil CjLuISLaVI t JuJlscIJI 4_>.j ^Ic. ljy Jt La 
1 ^ ♦ is* j t—aj-<-u I—LaLaI ciJJj 1 ^Aj 

4jj£LUI cjLL?kIu_uV!j ^oLkJIj i ^Ulj J-a-*JI i^£- 
J- j_LLa LaJl-Lc J_1jlU CajL^u IjLa <$ 2LJLu>JIj 

j ^ U £)—A Jl_*_J 4-LLl-u V 1 JILa 4 p '■<-*.!1 

^Lt-gjVl <>u incorporations CjLxLajVI t LfcjL>.jl 
1 $ j i r. jJLLl tLa machine 4_IVIj tL’homme 
i", | .«Cyborgs ^_1VI <1 *} M (J-jISLII » ^a-<-uI 

jJ’j_A (-Jj-ILsI ^ ^ ^ I JJ La_a c_j^j3 I 

^L^-aVLj J-Aj S ^Ll£ 

J_Aj iS^j-u-a-A JuJ4 _l>.jJ^- ull SjjIlII 

tS4-LUJ J^SLlA 4ji of, (j_A LjJ*. ^Ll 9 ^jL-tijVl {^2*-UZ> I 
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ijluuUI Jjjnog I^P9J9 jjJI 


U-^f jjfc Laj JL>JJ I JlA L-uLjcJlII (J 5 -A Laj 
Cjljpe-La J>Uw £j _a (jj-i ^jjTillj (j^-ll^La 4-tTu-3 LLl<-u La Ijufc 

4_c.^ mi i t 1 a r a J-a-stJ ^Jil! . 4 _p.jJ 9 .uJI 4_JVI SjjlJI <? Jufc 

i«bJLs Ji-t J ^j_a ( «lLdjjI ) j^jI LLj-tlu jl . ^jJlus dujpj 

LgJLa^tJ ^pil jLapJI 4 jlLj3 <j! .4^jju (^jJ! (Jp-jJI <j-<^ <Jlj La 

£)lj_uu ^C. j_u_uVl (^jl flhll Loe.aLjj £)-« 4 rtl'x- jjjl m t m dJj ^1 Lj_tliI 
<j-a CjLJVI 4 <^i -v JljIJuj LaJk_Lc (j£Jj ♦ « J-uil^uJJ III LiLa 
S4_ulj_>JI 4 jj_j_>J j t4j|ju 4_<-ul < n^»V lIIIjuT uj Jlst j < << LiLa^ i4oni% 
ajp in t 4 j!j (_pijJI J^_a j-A * jJll LulojlLal jJ Lol 

1)I ^S!_a_j 4jp3 tCjjjJ! j! 4_u-;iit_laJI CjIj-uG ^a-itpJI ^j_a 

J_p jl *(jl <?j i » jl }Lj ^-a * tp Mj j*_a Jjpj 4_ul£LaL ^aL.gj 

4_tuait_iljJlj CjI jJI 4_}LlaJ $Jl>.j j*JLl I JJt £)j£Lj (jlj 2j^».| <j_a LfcjuC. jI 

i_Lj_ij_i ^j| / ^j q * [ 1 I JlA L;r ic. aLu Llajl £>£LaJ.I ^j-a ^ ■ <-^>j La^ i^^^jJ! aLc.jj 

CJIjjVlj l^jjj 1 < M 4-J-C.1 r fl 3j ^ -vVl ^j-a 4_LaL£ 4^,j_U I JlA 

l1L_G_<_u^Lj_! Ij l£J^L_<_uV! (j -4 4SL»LilU 4-lTtSLII dlj (JlLa ^.a-t-uJ (jlj j 

CjI—L t-a-J^-j La ^^LSUI Ijufc JlLa J^ . Lj_luJ Lul^ 

c.^hJ 1 lji_A (JlLa (JiCi gj CjI dli £-«J ', ,,jtl 

^aJLc c_LjLj>» t j_a (j-u-jij tJjtiJL CjJiitjl tj^LuIl 
CjL t-CjLjjJI »1 a if J l/U-uJ-L^ll j^al (j-a 4 U r mI^j t4JLo*J 

iC_jLu^cVI t ^_uL,La-tSLlIj *aLp*V! al air.j 


: ~l f «il tc »(tic tai f jAm« giaw 

L^j LiiLa_L*a ^_ua^jl CjU.Uo 4-JV1 dil^ al_><_1.1 ^Jlc. Jj ^ ^ Jl^J 

:^l ailaVl (> 

L^_iL^j i—i^i~i~ cuLJl ( _ t 3 >L^-j » 

« tiJjjJ.1 »(jjs jlI« j i( Robot ) (jJVI 3^J->J.I (jjs ij-oLj 3J^L_u ,jj8 Precoce 
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(JjooJI OjoJI (jS i>j hT i. n lI UpjJgojJI i . i i l yr 


ic. jjLSJI 4_Lo j^jjI Lo ^l ijsJL*jj jj! , .ij 

t L^XLtoj '^ ■ -<jjl <>i"t« )> 43^|j t _ r 3 (jIj iLo ^_La_t_u c_al M 

(j^o JJaVl (_J-Lc. IjIiJjJLs. (_y3 SjJjJs 4_Llho Cjljlof. 0'jck 

. JxbJIj JLiJ! 

»:j Frank j Block j Ross Lklj^-f (_,!!! <_jjUclll jJLIj 

( _ t 3 L^ilj lol-J^M (j i n ~>ij (jlj iflUTt jj! . .." CjLJV! tfJ-A jjl 

iLlLuil Block JjJb .«j nt 1 11 jj-o cr^ ijj ^~~ '«~tl dF 1 

"i? Lo 4 o g o bJLbfc jj! jJLLc.1 "if » : S-jusLjoj 4jiljjt~i~ill d)lj i^iLjjJI 

L^_Lu ,,i~ 11 >»j i 3JVI (jib (ji 1 IjliXI sL-p> (j-o i5JVI «^it-»~. 

SjjbUlj oL^jdl oi-« o..< »tl ‘L>^J 0 ? 

3Lb £jl njl 111 iMJ Li^aJLL lj_SL>. j j Lj Loo^ Jl*3 /oJ i4-j£.IjijVI 4^^L>JI 
cuLooSLlJI j (_jL*_loiJLi jj_jJLj V 0 L 0 VI Lojls Lj q _' 4 jJVI olSjliJll 
j-b. j»jL>Jl jL2j£.V1j .Cyborgs 4 -J^I biliyLLIl ^ 04 ! 4 ^.jll j^jSUI jlSJJIj 
I 11 O (^yll 1 31L o ^9^1 ^jJ^J^-U-O^dll (jb^J^_UJ3^£dl! (_yjL^>*l jj^O 

djl » : Xjla J o" ini (_£ jJI « (jjijjbjJ » joJLiJ! y J j«~ JL>. ^ unll ol£ jJI 

Cr^ cj^ 3 " 1 ~| 3|jLjO 1 -jJlL jjl t «ij V j3_j4iOj£LLl ^jjJabu £j:ljj_l (_£l 

iL^s-Li ^-bsj ljuk (_yi£. b^-°l^- (_j'ba t J^3 d)^J l< j)~< i n o 

^ » ui .3lj 1 1 o ( < j'‘j 3 jj \ )) jl_>L 3 . ^b . j j o .‘n 1 ' ^ 1 ^ L j_oL^j 

j 3 j 4 ± 4 j£UI ^1 I H~^l (jj MI _1 (<uk_5 .^LjjVL (( i 1^1 M ol^jjl » (jrS djLS-^W^^ 

.SljLil ^ 


: «J t »«il li »(tJal > I 

^jubU a.^ LL.^ VI ,L^Vl ^LVl i4J^I (oLi 

^oJL*JI ! juk ^1U" 1 ..I il iLoLod j^Ll (jlb^o 3^- ^ iCyborgs 

i^_>Jl ^jLjijVL 4 < Mill 3 jjJjoj^3^_loo^SL1L j! jij cbLSK ^jl 

j_&Lli3j jjlj 1/0 1 n~ nj (j~ij»~ jjlj i LgjLflooOj L^njil (jl biLjKJI a Juk 

.J^.LHI jj-o blli jjL t-fl^iJIj JjtiJL 

(j^o oLSJJI 3 JljJlLu ^1 jjl (j^o 44 JVI 4_'^ mi 1 11 i_jjL*_*JI uJLk Ci»! '/-I 

0 (j-<ii (J^ J » 3"t» : l^jb I 4 JJL&LL 0 Jls-I jjl 4jvjjJ i n^Loll 
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(jUiuUI jjljoos ^?9 J 9rf+ 11 


(j .i<«" L^j! «.j_U jj • -*»"_» 4.JVI diLajJL=>JU .« Laj i_ajJ3 V L$jl I j_c L<*_c3 

jL^V! _,^ diLu-ut.1 Mill ' w ^ 1 * "^9^ j-xj& 1 *"<111tit! 

(jjjjuej L^jjl&LSus jjjs j-iiSUI jjl. L^ia jj^LLscjj L^j^aLjej (jjjutLJm Jji^o 
. 1! <LuLuL>. CjLuI^ *_a ^j^LaLtlu L$*_a jJ-aLtii-i Lajulc 

Qj-SJI 4_a.iL>. ( _ r ^ 4—LjvgJj j 1 II Sjjill (jl ij_aVI La ^ufcl £jla I jjj 
t n U 4 _jJLc. Lx>^J^j£L £ya (jjiLuil t _ r l£. 4 _l!T i.~'tii^ JU3 OH} * H 

. »| i^nitl ^jsUjj i^ya iSjjiJLl LjiLjiI CjJ a~f.lj 1 JjiiVitl SJljJlcuJ 

3' tl *1 i iTl I1 1j -uuJulq1\ (j «l«tl J-alSLl! diljjcia ojfi VILa j u »~j 

dllLi* (j-uJ (jt j Jjjj . Biological Engineering 4 _l>jJ^uJI u a, , m La 

ol^L>JU tfjuk dlaij (jjj JjVLlajV! UJ- 3 1>-1 -jJL 1 1L43. jj-o (Jjiia a >. ,11 n 

i 3 _jl « 11 1 ii I~ sc. a Lilj 1 111 L SjjL^ (_£ja>I JaLaal cLb iSJjJLlU <lJV| 
(jLjuV! CjIjI /iHj i(_yjLjuVI f_y£ iLaaajI i~ aj 

.^jLLOicV! 

a j’Cj I . .1II aLp-Ull (j^ 0 ‘4 _l!V! i_ijL*jl 1I tfJLA (Jjtaso (jl 4 _alSLij 

1 IjLmju LfcJuilj diljLli-VI (Jj| (Jajia (j^. VI jjLjuVI (j^° jja'lt SJLilja jjL 

Jl^Llj <jL£ 1 3 j—iTcaj 3 JljJl>. 4 _uL_ujI <_jjUo JlIIjjv j 

(jlj-jlaJI 3-?e->JI cJiiiv 4 _cuJL>JI cillj cJ}1£^ I 3 l lx-4 

. 4 _£Jlj LcLJT jJLit-o ^! 11 3-w 4 JLl^w 3Ll^ 1 4 _ 3 j 

Jl>JI 4 -H<-uVI £j-a I^Jlc jJJ I JlA j_uj 1 jJI 

'A j a U 1 ^fl cjI^MslII i^*3 L4J iCjW!j cjLs^LjlII 

4 jl«L>. {jj* «clJjJL >»1 jlSTuu jj * Relations sexuelles 4 .n.ol>JI Lr I^j 

3Jljju C* t <1 jt 4JVlj (yu 1 iVmii 4_u_u_L>JI CjIj 9^L*J! ^j| 

CjI^Mc ^jJl! Lc LJLc »jiJ miJJ .jjj-salL) 

^L^TufeVl ^Jj L-ksju-a Lot t LfljJ-O< 11J oLuSULL ^ J3U1 r 

4-j£Lui£LJ,l ^LuiVl ciiili ln^JLw Uj-lTl^ ^U1« 
jJLjjj » 4 _u£ JjLjJlI <> jut (J^>- -iL>* jlIIj . La! 

^JL^-TljvV! £)J *^jJL*J!j d 3 ,Alt 4_uLIaj^-jJ! 3 JlJj^>J! (( J nilJJ 

. L*-o tiJ^LjjjVlj ^lj*r i M>LJ! ya Ljcj^-o SLuaJ! tilij ^xLaJL ^jLs 
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(JjooJI Oj&JI (jS i>j hT i. n lI LipgJgojJI i . i * il yr 


* * * J»i>- 

ij -a iK <n £_L us ^LsjljV! ij\ i^j-3 p» l << i "j £)l gj-gU LL&j 

j-pL^o Ll*£.Ij_» JlUj 3 3p (j_a eJicLiaj Vl 4p*^l - 4pL-uj^II CjLuISJI 

Lp*. pLit pUIWLUt JU^Vl <>a I jjK o! • ? JL^jVI 

tciJJj C-_<jL>. ^yij IJJJ J L A A pU IJ I JLt-^jVl J J_ ( ,H~t (j-Up ^ 

^ I ^ C_ljLp I I Ju9 i(j*-j VIj C-t-Ll^J-t-aJI *ULUt <j_a JlI JlC. lLULlA 

Jl_Lc. c—jI t^r.VI <-_3pLl ^j-a CjIjLIuVI uLsl 3*UV 4 _^dL>» ^-uLiujp £jj 

ppaJI ci-L^tlU L^_al JiifcIL<_ulj CjljLiu^l 0jufc -V p tjppl ppaJI J-usI 

J}L>. ^j-a J-^_*-j 4_<-u l <11 -v 2UT pi 4_IL>JI ojla <p (^jJI (jr cLu-^JI 

PJ JljJL-Lc. ^LLstJ p ^jJt ^jLtaj^VU U i „«>tll jL^pU Spulpl pLpu_uVl 
' a \j 1L H 4£j^>J| £.1 t _ T c.LLuaJI 4_3p£> i_dj^t_u_u 4_jI ipLoJI JLg^: I 
j-aljl pLv \ jl^JI ^j-c 3j-J/Li_c j-aljVI i_2j_LaJ! Ijuk ^31 m ta il 

• ^ • tt jL^_>UI ^j_a LaLSJLIj <j! 4_jj jJa ^£i (JjSLl uj <4j.>IjI}L!I 

Jlj 1 g ^ tLaLg_i 4—tSLuLapjl i ii 4_jJVI eJapbVt 0jJb 4_jL?cIL_uLb 

jJI . . .<LL>*J jl i4_p jf (jL_uj^/t 

<j L<-u_i VI (j\-i JaLujVIIj t ^ L> 1 •" \ 1 LtTaJ 4-Lc. ^_Luuil ^<u La (J_a^>-1 0^3 
C^-p-a j-Aj t4 jL c.I iU \I c h Jl>-V 4jL*^ Jjj La 

lj_A j ^j t 4_j_jL!lII 4_jJ,L»JI (_jj_j>J! 4ljL3-a 3 j^LLd 
SJlILoJlI c_4_uLjIj t4u^Juil 3p^>-Ij uj* L3e_tai^jVI ^j-a jLpjfcHJI 

Jjj-sDj-a t4J^L>. £)_a m 3 nI (^jJI ^LloJ! I JlAj t^UsaJI jlj^l ^t-g-^. (jrU 
(Jj < n H J-L-^li - LaLa-i 14_Lc V -LI Lt 1 ( j_a l-JjjjI 4_L_<_uIjj SjjLLJL 
Lpl£ (J^>.I 3 JljJl>. aLj^cl ^pLp cIuLuIdI Jl 3J t4_aLi (jpL^JI J-u^j (^jJI 

«... jrUj Jj^o 

I Jljjlj pi <>> a Jl^ 4_aLc 4jgUU 3jpJ! j| t<Li^.p jj_lII 3jpJI 

L^Pj^j o! 1^3pUI Sb^ijl pL. put fpiVt JMiw 

Jlj_3e _a (j-tp ^ 1 «>*Atl JljIj 4_p ^_j_ua_u_u ^ jiil ^jpl j^t_i j_u_uJ! ^Juu ^ 1 »>> Atl 
(jj a i^i a (J^-j 1 ^ r a Lj_>. ^jj ^ j t4-jJj m i^ pLl^ C«-p-a 1 < <i it 

.3jLutil 
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(jUiuUi jjljoos 


Cj\-u^y\ Jofc :j^> 4lAc. 4jLo)M ^ jaV ^jJI jlL^I JIJ^JI 

j-A 3 Lo.jIlU ci>ljui>VI Jo.I £)! 1 iglf. IjI :S 4-lLu^SLlo 4ji<;r, Ljo. ^Ljl9 

a ♦U.tl 4 jI£LcuJ i^jl3 I j iULc 1 ^ * ««3i a , >» Af 1 cLLuL_u (j^So <j! 

t^L_aoVI Cjl3i Vd (j-4 ,m Jj"<njj Algues cjLu_tiu! 4_t^ cj_lL Lc* 
. jcJ! . . . . Jj_JI 4_jJI l-Jj-lmuj (JjJi jjLUJI (j_4 4 ILu2_lL> 4oIj_A JoJoo 
4 4_jLjo. JioJloo 4_jI j ^^-Lc 1 j K 4 LaLoj (jiLlt ^JLjlII IjlA 

jj Jo 3j, g ~ m< a 4 _u ( _ uj^£Lj-c 4ji <if. <j_a IJoelu V Ljo (jL_ujVI ^o_lo_J 

.^L^}UI *L^at 

(jrt miJ?^U Jolj tFuture J-ujlt-JJ <_jL£ <_3Jj-a «theodor Jordon»c_j£ jl3J 

3LloJ 1 > i Lt-t-uI U>J : Jj_3j aIc £hiJ>jW^ 

4_1j j_i_j }Lo_a frjLUl (j-a-3 4 Jj-loj-« CjLu^Lc JSLtli ( jr 3 ^.LooJl jljjJ 
(j-a La £_xoj_a Jj-*_La (j_a 3j-<IuL_a 4 jJjj I 0 J 4 * < 4 JjL_u al Jolj 

3^_tli/L_a <&LuJ\ ^-<-4ij>Jl 4~i\t ( j_c ,U! ^o^L^tTn-uI ^>£Lal Laojj 4 4_LuL<_uJI 

. 4 m3 1 11 tl (j-o jol £j-dDj_a ^-Lu 4-tC.l m«MI 4-lISLH <j_a Jo Jo 4 Lw mI 

.induction electronique ^j^pSLJI tioJI 3U, ,,1 a /^At l jolj La_>jj 

Ljo. 4»1 <a3fl 4ij 1 111 ^ j3l 3jolj ^ < 11 I <_3jLlij j_u-oj LxSLaj 

(j I ^ mi ^ Vj . 1 ^-ilc 3 J-^Tuuaj 4 1 4 * <a 4 ^Lj1 mm a 4-u^U.I lJijIIdj ( j - 4 
JlUi_u_u 4_jI Jj 34 Ijufc jJiLc 4 j JlI^-u-u ^jJI ^ jr ojloJI ^ Lto3JI 

.4_3^lj_a ^*1 mi Li^^ 1 (i 

S ^J^-L-L>31J ^jq-J| ^J,| £j\J 3 j-<II<LjlC 4 J-UO 1 

WLJIj 4 4— iq . jJ j - l - i J 1 (jri_j ^_jL 3JI Q^U r JI Cj La Loo I jJ Jo 

4jUr. Bioengineering 4 _u_ 4 jJl 1 a^_uJI cjljjstlll jLLJ ^ 4 4-o> jjj-tSLi' 

3jLc.Lt.ai ^LuUoJi ts~\ o 11 ^j-tTo-j i ^a,i l^o j-4i/iai ^jl-^jVi 

(jl j-oVI « I 990 ^Lc. Mfc^ 4 oSL4-« ^o_l^j Jl^ jo^-llq £1 1 

Jl£ « 'J > ... t l » 4 ^.Lloo (Jo. JlTu-u 4oojJJ^l ^Ijo-VI 

« Ltooi 4J^?lj )) (jLtoijVI 4-L4-Q CjLul^aj (jl «4- UT iSa 4jj-tio LoLitAl 

43j-uJlI CjVL^ToV' (j_4 4ou_ulj l^LaT ^ILoj 1 ^ ^ ^j <>>♦!! . L. \ j \ 1 l j r c. 

Jjjuc « ^Jlu » 4olSwfl ^ ULc Jloo Lol 4oja 4 1 Jo 3j-ullj 
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JaiLoJI OjiiJI 6jHjulxxJI Up^Jg^uJI ^ i ^ l pr 


4_i£ JaLu ^Ltaj ^jlSLal » Lii^. ^IsLlj ^JjU> . ..VI Cj js^j 

djLcUa JiLcCJ ^-3j_L.uaI CjIj_>*j Lj^LuLajjjl 4 j^ mh!I 

J) j 3 *>o <LuI£LoI (jI jLSLII oj)jat*tl .« cjWIj-SJU 4_Wt 

^1 2020 ^Lcj 1990 ^Lc. (jv ^ j 1 puli < &j) j >tl SjjiiJ ^^JjlII ^aJL>JI Ijla 
4-JL^Tu-uL j (jj^J>-Vl ^yzubj-l (J^>- t^uLfcl^Jl! <j_a j-UsL*J,l J_L>Jl J-4-C- J^L>* 

[ju >.I ^£) j-‘-^> Lai. 1 ^JLftJt g-j tV« , „1 Uii LulSJlJ I Jufcj . 4 jjJu>- 

* m^JI (j-C. gc_tl J 3^-* (jr^ ^ 3j3*>o (j-* 4jjUtl 

iu^Ji 

(j I 3^_uoL*_il 4 —L%jJj-l-lI I 4jaUtl Cjlju>.Vt 3 j^ 1 > n aj 4 jlI1 V> a <j_a j J_u 
^L>oV! I jla Qj)t mij 4_JV! - 4jj mij!1 cjLijISLII £-jlu3 ^1 ^JLsIjlII 

4_j_aJL*JI jj_aVI <j-a 4^LLaj L-«Jj-5eILll <jl 4 jj£jLjj 

^j-g-Uj ((White CgjlJjfc )) . Ju>.|j Cg^J 4-jj mi j i I LiUJjJJ 3 jIj! 

^Jl_3_j (jl cA U»~ , ..1 (( LlJ^ jjj^JLa ^ A ,,. a* 1 * A i^sc' VI 4j>-I^j>» ^ mi4 

Cj j_a J_*_j 1— ljv - 4_j Jal 3~rv.^flj t^_gaj>JI ^j-C. gcJ,l J <<o4 4_ul£Lal JjJjlI! 

.(jjLtJI i'^c I ^L, 

^j-a J>jj 9 ^_a g-jjlul ^j-a (_>1 <^r.Vl w!l ^ (Jji-3JLjj 

1 Ju& ^J-3 j £C_$JU 4-uLlcuJI I 

»1 c, I JlJvI . 1— ljv 4 jj) <^>3U ^J,l ^Juj 

(j^Lj ^Jl! (j!)) :^LjL^ (_j 1 eJijliij ^j! jjkj c 3d>^^ 

V :^_jLj9 L-kjlJ-3 AJ ( . . . ^-LU> Mj Lit_4 Lo JlIc. t j-L-t£~ Jl>- ^yjl cladljl 

4x.j_<_uJ 3j < mj (j_u! jj>» (jj JlJ 4jI ^j-li I Jj 11 Jufc CJLlu 

^L3il 4 jI OjiiJI t- 1 lr.Ij .4 gif.I V La I Jl^ (^1 Lai »j-^l 

4J LaJ lIc CaJj^o^I ijy I(il CjLaj)i» ait go cfi 1 n a ^1 tBj^li £j£. 2jLxC JjVI 

^ u »j IjlA ciJJj i4j^_3Klt]| j-Aj CjLajUtLj 3j^l jJI jJu ^jJI 
j^JlIIj j-jJl>JIj .« Ll>.jJ^-lJI j <^>r, 3 jl>JI 3JljJl>. 4-jj^>o 4jI3 Jl>. 
j. a ~ < mj (jI ^j^-a-U (j-a (J^j iCjLc.L-o ^j-u-a A - 3jJ, Lp*^_alu_ul J^) 311 jcJ.1 ^jl 

.dI3 ^Jl CLcst-jJI ^Ll>.l jJ La- t S ja^l 
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qLuuUI j t uox>9 Llp^J^ooJI 


4-jl>. ^joLI jM_st_aLj < LI White JJ 1 •• ^1 ^oo 

^ jJL j-L^aVl .iljoal ^ 2u^J1 j^l <>a Vjo cjV^I LajJ*3^a tf U 

Lot JloUc.I V t«col j_a» t( 43-ajo j-LajJI I_La ^J,L jj) 

cjLsjJL>J,I <j_a ^jLa ^Jt j^xuJI L$_p *^L~,,. < (jy llJI <lLvjJL1 ^1 LLoj 

j_jL1j ^2 tCjjju>JI J-L^eTu.m j-oVLj IjlA ^j-o-lI^ dU3 j_aj .Cyborgs 4 _lT^I 

Low. 4 _j < L *"<-»- t( jLuj| ( ^LqJ ) £c_a ^J-ouoj (jl *^«L~ ,,. < Lai : ^LLs 

fLL*JI (jrO J 3j_& ciJLLA JUU 4^ 4 _U_u_JL>J 4 . . .^m'V (jjl J-OU 

^jjLaiajT^LaJa J^ilbej (jl (j^-a-tl (j_a (jL JoJ 4<LJL_>JI 4 _lLLjl1I CjLISoJIj 
J • ^ < L) 1 £-j-LlL_uj Lai » : Jj_3j ^3 . . . ( ^»jjL JSLtHa J-ou Lp. Eintstein 

<j_a (Jjl O.joj-SL(-<-u (j-opiaLJI j)l Lr^J ‘L-l^>* 4o.l3Jll JjL_ujJIo dJ3 

<_j_a.iT . LI A~ ^V1 ,jj L" ,,. j ^JLfcjl <_y^ j, mi ill Jjl (^1 tcilli (Jjl3j 

<_ylc 4olp*l J-<-ot o? <_pjV J-*^l Ll Lai . Lp. Jj_ouLa 

.« 5? (JLL ^1 Ijla Jp*l :j-pJJ (JIJ^oJl Ijla 

j_ulUj ^ 3, ,.l Atl <jj ^ ^ t l ^j_a ^ytTofcj Col jJt jj-<_tt3^aJI <jl 

. 4_jLkL>al dVLiil ^LL-j tJL>JLl ljuk ^ Ijla 4JL_*J ^joLLjlJIj 

LaJL£j -p ^"j(jr^ IJluu IjJL.^3 Lj_L <_jLoa£.V! ^oLa^LIj tjc_U ^s>- 
aLaj tJLaajVl alj-^>*J CjLuoLjJI »1 alf.j U jood! 

^LooJI ^JL>>j jLo Lai^j i3jL^_aj 4 £Lc>> 4aiVI CjL s^-LLt.I 

i< Lp.jj^a *tjp*l (^jo>a Cj^T IJlo LaJu£,j 1 LaLtHlIj LjLoj j^l 
J-a-*JI dJli ^y^^ L-L t - u JaJj£. t4 -l-uL<-u->JI 4aiVI VL ^jLcujVI 

t a j I 4dJi 4^_yJVI - mi ill ^jISLII jJ j_a ajlja^lj LjJm« ^-oseTa^ 
4Cyborgs 4_J^I 4 j^AjJI CjLalSJI jl .4_pJI ^LolcVI JJL c_oLe_»JI 4n»f, 
4^L»_^ iLiLe-iJI c__oeX.I ^jl .4 jL ^JLlII Ci 1 <nt Jj .aLU Coo La 4-<_uJ-L& jl 
4 j 1 r. Lo (j;j-4aaJI j-Lx!I 4<GL c*^jJI (jr ^ LajU-LIj 

.^L_4ilXI j o - U L i ]| J^Ij 4_4plJ_a 4 ILlCj ^JlCJ ^yjoU.1 

BJloJlo. 4-Lv^-a ^J| t( Jj_^_5e_a ^aJLc. ^1 4-Cj-<-4iJ ^jL^oVI J3" <j IjlSLaj 
LL uTula Jljo ^ cr^ 4 Environnement 4LLIJ ^>. jJj-lSLJ' jo^LlIII ^ LaLL 
jlj_3JL<_uVI)) L)l jl « 3 jJLL 4_j_jL_4oVI ^ •j;Ltl » ^jl 4 -lLlJI 4jL\ a \ 
(^j-AjJI ^j_u_L>JI jojlj ^_y^ 3 jjj l_3_lc 1 ^ -u oLcl Ja-<-uj Jlo 4ol » « J>j) t j mi 
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JaiLoJI qjaJI 6jHjulxxJI Up^Jg^uJI i-julac 


j 4_j] t 4 _LcL^ Lujs-oj C<Jt-Lua I JuS ^jjjLaTJI C_jLjJ_a-C. (jl » _j * 11 j j 
<j_a llSLII (jl .«4ini 'a-’n jl 4 j Q^Jbj .J (jl jl t (Jjrti mi U (jl 4-Ial > h n 

CjLul£Lal j >-^» m (jl (j-C. ^ ^oIjuj 4_JuGlu_u_a (jjjtTuCu V (jj jJI (j_uL<JI 

Lcj (jr ^L*Iij La lj_u£ (j;j»t2ujJI jcJll (jl Jj t jl_u2lL_u_a BjjILJI £JlA 

4-aLaTafcl JLst^a ju^iszjj , ■< U CjLulSLaj j <^ ■ j (jl ^j£. <jLaJL*-ll ^_a ciJLl j 

. 4x.jL_uHll j-uJoJI 4j 3j) > n<n 4_ajLoaj ( jy IL>. 4j-osL>JI (j\_aG 
4 La Tev . J 4 nVn l_3j_«_u LkllA^Lj ( jr IlII 4 _uLLaJI CjL£j jJJ (jl l_L_a]j 
4(jjGll I JlA 4jI_$j J_l3 L4K Cj JetTu-u L^L (JjGJI ^1 Ju^Gj ^aJ LaLa ' 1 < >»j Ij 
Jj-Jj-Ls Jj_C j fl mm 111 VI 1 $ ts*i * jj 4 L b -a jJJ)J I U dJLli V 4Ig ra 1 (jl 


j-lTl^. 1.I Ji*b ^-3r m < (i LlHj Lusjuj t3jj Ju-uA 
jJj (_r^ 4 jV 4^11 j_A IjlA ,hU till j j_aj 4jj>.V jl <- m < nt (_^jl3Ij jl (^1 of. 

. Jj 3 ~*-"J i_33jlj| L^_La I La-Jjj 4 1_A^_lC (jLs 4 L^_La (^t JjJLrtla ^aJ 

4_jjJL>JU 3 al U>II ^j| 3j jJI t ^ ^<"X a 1933 ^ j •!! «<J-2 j ^a-ll 

CjIJ_ u_u Juljj 4 L^JLo^. <j_a J (jl 1 3iU a L^J ^La JjJ 3j jJI 3lJ j>.| J 

(j^jUJI Jl>.| J.42J Ail 5) ^3jllaVl CjJlszj J)J 4jI 4>J^I La CjJljw 

(jL^ jJj (_^IL>.j 4tiJjL<jjVI j-lC. CjIjj-sdVI (JGj (J T pG_4^l (j-a 4 jI» : 1865 ^Lc 

J r (jr _ 4 -b_a-i Jl5Lj ^aJj « 4J <4 jl <if, 4-a-t^ V LLGL (jj)^j < 4 J^_a_ll J)_a dJJ j 

^aJL*JI 4_>*3 j-jjLlI Bel Cjlj-Git^a Jj_a c-jjL^J! £j^>- (jr^ cA^- j-u-u 

La Lev. 4 jjJl>JI Cj la ja^- u -a ^5111 3jjj 1 < mi t (jl Jua ^aJl . 4lLaj_j 

(j-C. (jjj—JL.aJIj J_>»ljJI (j^_3JI ^LLa-a ^ ^ ^ ^ < »" Jl^ (^tii 3j_aL*Jsl 4>Juk Jau 

J_A . (jVl (^Jav. Juxl L^j Ll-Llj ^aJ (jjGJI lJi^IjJLIj ^LodjVIj 3LpJI JjJoj 

4 ( jIojVl (_^J I ^1 »>> A I t JljIj jl ‘A 4_LuL_u CjjLc jJ CjJlscj IjLa 4 

ScjLjjjSLJH (j-a jalSoJI (JjLs ^j-a 4jjla 

) ^ 4(jg^fu-*-!I (jj_aJI 4_a_il_>. 4_i1 ^j£. LLlG ^£~ja /aJ LusjI La] 

^Laa>JI j ^i^V^tl JLoG>U 4^1 3jajL>J! SbVl (j^.J ( 4julf 

4(j 111 m^t^IIj 4_ajjescll 3jaJa>JI Lo.jJj-tSLlII jt 4Holographe ^oL» 

4-J-JL - 1 - a — o SL !I J_jL_4_uJ 4_aCjJUj 3jLJja>JI dlljj-laoJI Jj_C Vj 

(j-s»L>JI (J_oa_aJI (^^ 4>loj^ j La (_£3_«_u (4 _l>.jJI t_jj^>JI) 4-aw3JI J 
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qIuuUI jjjao9 I^P9J9jjJI 


JlJj^ VI jjfc U J£j o_jLKJI I Ju&> cillju 

3U^JI oljL^t J J? U-t 4 _uoJJL) JL>JI ciUj^j .£I*LSJI <>l j^J! 

. . , I rt~ l M A jLlLvVI C-'-uIjI 

4_j_LnIiJI 4_UL*J! Cjljjill (j-o J’^_uJI CjI Jl>. I p tAs ♦ ^ (j! 

^ 4_ul ( jJte jj j-J-uu Jl>. ijy U 4 j>-jII) <Lcl_u-£aJI Juu U ^ 

SjjjJ 1 4 0lX-& £j\ . 4lLiilLa ^_lC. 4-Cj-<-u-^3 t L^-j-3 c_<Jj 

^albfrJLl J^La-C.' (jr^l Lb <—^JualJ ^li! £)-£■ ^ 1 rl 4^*1 (<i i4 _uLc. jtJj!J-UO £j-A 

^yJLc. L*-jj_<-u j <?" mi j ^jl 4_J ^Lb ^jj * jujl>J 1 £*Ib>J.I I jjt (jy^j • jujl>J! 
jJj <U ju^ ^ jr 2ij UK BLjUILj j-^j 3-1 ^j <—aj_<-u <GJ tJLv 

t4jUj ^jIuju £)I Jujj (^jJI JjJU 4 _l<.uJJIjj <UjL*JI ^»lull11 ' 

, J i rt~ Ml i 1 (j-fl UjL>. ISIJ (jij 

V Revolution biologique j La 3 jjj ^jl 

£ jr _L^UJ _il J-JjVl (jy-ljLa L-kjJU V Lb Ij L^jJ « j^lJlaU Jl>. (J\ L-hjJU 

. JujL?elIlj (j- 4 ULLi <— y L^jJ ‘Uytll 

4_l>.jJ^-uJI 4_<_uJlI^JI ^J^t_u_u U-4 ^J_titILj (j! ^-Kj 

^ Mi l 11 (J-5CJ LuLp* ^y^^-LL^rJI 4jg J MI^JI jc_U J 

(j-o j ~>- 11 ^jjJ,! I Jl^J I ^L-Lt-oll JljIjJIXIj I A.& L-t-U-qJ 

Lr^ 5 jjL Ulbw 4 _Lc ^j^aieuubu-u U-^ *CjI j-5e_UI 3ju>Jlj 4-C.j-quJI 

jjfc U iyu t L^Lal 3I 4_^lSb 4 -LuJI j^^XI ojl>^ 

4_U^tILu_q JlJ Jcv < r. cijJj j I j (_^u iC_3jJUa ^_lC j_A Uj 

j-!Kt 4 _Ll_lJI jj \1, ,i ^UILj . 4_jI£LIIj Stress o- 4 ^j-^l 

III iVl Jlj ( j-a L^sUj Ci\'°\ Ij Ll^j CjL2e-i jL^ I JlS UjLSj tjKU 

»J j flt Ml U 4^j-Uoj j-boL>Jl Ij\ jLLqo (J\J ja^J! CjLu^y\ ^^S-U2> 1 JlII Ujv 
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i ~!> j i --~% 1 ♦ , 1 ^ 1 g l i 1 **« -%- I d ^ < ilt 4 _lsIiiJI ^ j Us /11 


^J_jJI jLjl i n II ^_^>.jJj_tSLl(JI ^ 

L^jJjjAl!! u J^mi (jf)> gOiAaj (jl >*ij 


jJj <(3jLaaafcU 4 jjI^JI j-zzj>* j_A t4_uLcujVI 
3jLiA>JI jj! J mm ijy IlII p j3tl j fc> */11 Lula I Lai 

<d ♦ J . U 11 4 _>JL*_a L^l ^1 1 ) i <~\\-Li ^_JI 4-j.C.l r <«MI 


J-ApJI J t( jL.uA 1 CjLlC^J Lc LuTuI JjLa.aJ t g.^.tTa^' 


t4_j_j_LaJU ^j-ul j 3 a j t^Jij-saJLI ^LLa_a£ 4_la£L1I ^Li 
4a I La£ . 4 Ui Mill j J ts\ a^ 4^j. ♦ a It SjLjlII 4_la-aVIj 
3jJs jJ_aa_A £)l L)l cr^* 

3jiaJa>. jjl a ALAAI 1— l>- jJ j-cSLlIIj ^aJjlII 


lii f <i^J jlaJLCxjI^ t 3 ajjL?e_A CjLuAj 3 aj->. j_a *3 a! Ult 


^jL_ujl nil 4 _udL>. 4-LcLu^ai' 3 jj!JI ^Jl3j 

jjLl j! i3 JlJJ av. 3jLtA>. ^Lal ^-C-Lu^a 

.4ZLa^j ( j_u_L>JI a^JLc. aLjAaJI ^-Ll 

lal Mi ijj t3jLJja>. 4_a>.jJj_£a 3 j1 />i j v ^-U 
^j-A ^ CjIj-uu Jlsu JolaJLj uLs laaJaw 
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QluuUI JOJAO9 LtpgJgaaJI 


♦ Ui ^Li^l ^aIL>JLl ciJJj (j-o t4 _j£~ j )\ i uJIj 4 4 _l3^LL^Mj 4jI g < ii 

(jl J t-s ~ , ,.J ^jJ| JuLJI ^cLLl^JI £_^H_>Js I 4_JLJ_lL (j_4 4_Lu Lc ^j_4J 
4 jBj^IL ^LIVI j_jIsIL<_uj La£ ‘4^>. (j-* jl I Jufc ^Juus j BVn 

(4^1^11 ^_uij I j 14 _lC LaTl>- V1 lLLa-jVI ^JlC Cj ^1 Cj I L^_l9 Cuj Jl>- 

Jj_lj jL J lc. 1 (JjjjuGiJ! (j-A 6^ dJ <-3JL>JI 

J^L>. ^j_A tJjL-uaJI lj_A 4 1 gf. ^*1 n LLa <_3jju Jl£j . 4_^ju jl 

(^1 t4_j^ mi « tl 3L y> J' 4_j^>»jJjJS j JI 4 -l^-UJ' 4-i^.Lu^aJI BjjiiJI ^_uG 

I Jufc (jJL>.j t4_BJlie_jj Jj <4 tjtUILj Laj-jJu 4Hlusj t4Uj^vj ^jLcajVI 4_LaJLo 
.(^Luj 4 jLt j> m 4JJI) 4jjAjj £)j£LI! 
^jJLs 4j^H*j t4 T t£.l_u^D BjL^w LytJ ^jJ! (jLajjVlj 

Ljj>- jJj-t^rJI j iCr cLu-^JI ^-^Tcae-^-U jljLoJI ^IjjjVLis LjJtjjlj jl^iJ! Jg_a 
jX.1 Ml A £}£. j-LLtjJl £)ljJ I jlLT (jj-A 4 mi 11 4_J |yLj l_4_A 3^Jlj t4_J^ljJI 

Bjujl>JI 4_lBj^JJ j) 1 ^ic / ^ > ^>"1 f1 ^_a Luj_flj jl>.Ij oj9j {jj£ cjLtiuj ^Ull 

^JlIIj ♦ LajJlj^j jl L^-tb 1 mij £j| (jjJ 11 ^ ^jjjjbu ^Ij-lLo 1 «>>j< ^ JlA 

^Lai-jV! <L>.Ijj jLl>JI CjVLe_a JlS jjfc 4 ^-Aj-oI (j- 0 

j_& ^_cl_LuaJI Jljlj La < <1 iVl t4_aLlLA c-i-JL-uLj ^--laj>J' 

Jl>.|j . (jGUI LuJlIIj 4_uL_ujVI ^y-lc. Ij_A^pJ Vj 4 _j ICjT LaIL>* 

^y-L t -A 4 Ji^jLfc 4 jLaL>. ^jLjiAJ ^-ILc I it) 4 4 f <(1 (J^UjL JLI -A 

^1 J-iV JJ) t-Vftl ^Jj^Ld ( ^yC. ^ Cl> S\ ^lc Sj.L>j < «.tl CjLyvjJ j_£ L j 

Lc lil t(jVI Lj-Ia-J Cy* 4j! fJUll I j_A 4^ «Witl ( j-A 4 -Lula 

jj-LgJI ^ i r, Lt j > K tl 4^jj_Aj5LII ^ys\-se^uj^\j 44_Aj^Lll 
C.<_3jJI (jL>. J_BJ • jjj / gi s*, ,,'< a 4_2j^Iaj ^d-ATcyVl JJ L>~ tlj 4 ^jLojjVI 

t B ♦ <>> tlj JULJ ^Jj 4 1 ^ ♦ r A jl 3j Lm mi11 0 JL4I ^1 A • M11 (J \J jL u - L Ml 

- 4 J ^ 1 ^ "1 ^V1 Llj>. jJI ^jGj 3j_L_u_u ^j_a Lj-^_a Ll! J)Lt_yJ 

4^-ALjj < 3^^ Ci* (>nI (Jj jJI JrLu-u.tI (j_4 4u^ lLULlAj Bj) jj>- j-A 4ILL2JI 

(jyjJI jj_aV! ^j_A Lc j_j LyyjJI jij-iIcI Ji^ aLaJL-II (y* ^JjjJL IjG-ajuj 

4-a-L-CJ OJ^I 4_A-ta_c ^j-C t 47 mi^I L^jV ^Lu 4JUL ^jLLjVI 4JLus JlLjj 
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jLLJ ^ ^Ljl£ jj-oUII (jL-ojVI (jLj (jjj-Zjj ujjZM Ijla j_jjl« JpL>J! 
j-& ^jL_ujl JSJ L^jlA J) ^jj-Lalu iNoosphere 4 -c. ji_i _4 

.^♦jiUii i jL-ujy\ 4jLc j-llo (^jji 


^jL-ujVLb i Jlj Jl>- j <s^>c (Jiw Jua ‘ ^ ^J I ^j-u-L^JI £) I L2_>. 

14_<,xLflj ^JLc L^j j Uj t mj SJjJun. 3jj 9 ^Laj-s iii.Li-u.4-j (jl ciJLlijj jl ci.Lt.u-4J 4 1jJLs 
(^j-tiu-jJI (jl— t S L II ^- u uj Jju>«j (jl C - i - iij ^jJ (jyjil 3jli]l ciJJj i4 TlLu 
. Lfclj Jl^£. l_4^ 3jL-<2J>Jl J|JJl^J CjIj-LUU Jc9 ^LoL!u 4 _uL*_4J 

(jl ( (l ij \ C. Ij, t^l J 1—4 ^4-£-4J 4 Mgtl JJ-cVl (j-4 j| ij,j l M J11 (j_4 <j_U_jJ 
(JL>-J 4jJ jJI d 1 I / />f 1 •Ji ts sC ' ^ J '< A~t 11 A 4_L4-l»J I Cj lj_?C_Jsl J_U^J l_3 

i4Jjjl_L4 clot^>- jJUJ i(_pa>jVI ijtJ^J,! i^ 4<?fl ifrl 

V 4_ul jJI 4jJJ_t-Oj i^Ul^Vl ^jLiUjjVl SLjjv Cj|j_3e_Lll 0 Jufc J-U t3^ 

. J-J ^4—1 IJ-A ^j_4 LIlJu (jL^ 4_ua^_iJI 4 JL 4 -C. I 1 < k> ♦ ^4 . ^L>-Lc. ^ <>.T< 

Ml ill L-xlSJI £jj ^LjcJJI JlLc 2UWJ! 4-L4-UJI 

^jLt-ujV (JjJL4 L-Jl 3 (jlSLc IJJ jU_4 C-LLs ^J- 1 ) 

^jJLc 4_lSL!j iL^jJl_4 J_l£ LijJu^u_4 lj_cl III jJlu Ju 9 . (BLpJI Jlj^ 
JJLXJ 4_tSLlj L ljr SZ-U2> (J^LlcI ^j _4 l)JjLftJ Jj_u III I jj -4 4JLSJ 4 J 4 aVI (j-4 

L4jJj »<- m I JlA U11 ^JlSIII Cr^ 3 jU-v. ii>j_ti^ 

(J 4~ Mil 4 ♦JjUH (jLaljVl 5j_La_U_U ol^LlDi ciUllA iCiiJj C_ujL>. 

(j-C. 1_JJ^_U^_1_£ i^ylsU 4_4 JJlC 5Jl4JL4 4_J_4_Lc Cj *M-SLJij-Q 

4_j_*_j 4_j_j^jJI t4jl^jJI 4 4 -^jUI 4j>-L>JI LlA 

4-1-uLi.ujV 3 U~^~ ^L^TcuVI ^lr. jjLUl 41 _j^j ^.Lc. 3_4-*JI 

. 4l_uLu_ujl LjL-ujI J-lZL^uII Lt^tJ 1) I £__iLal_«_uJ t4_4J-l]j 


^ 1 f, (J 4 ” Mil 3 JuJl>- 41 mi 1'4 ^yl^. 4 -lLl4 4_u^j JjtAlL ij\ Ulj (jil 
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QluuUI JOJAO9 LtpgJgaaJI 


4_j_C.La_IL>.VI VI <j_a ' ^j £jj| ^_aVLjljJiJI lilitjV (j-u-ulJLa 

L ^ I I » I 11 jX—Ljj^ ^ lUJ 1 (-U J—4-) J Cj L_i_u 1 J i n ^yJLLU I 4_U_u 1—L<-uJ 1^ 

<Lj_c La_IL>. I CjIjJ? ^1 4_aJL>JLI 4 atViVlj ol <,o~4Vlj 

jlJI jj t-» j ^ji 1 ^**< I^j ^U! L^*ji^Lujj j_jI^IL_uj 

CjL-ul j mi 11 (j_a £ja j_A L>*j_u3j J2VI tciUi j_aj . 4j1 U1 < (i (J_ujUjj 
14_l>. jJ1 4o_aJ_*JI Sjjiil 1 ^l~< a~ <LajVI «L>JL*JL 4_a<aVI 4 -LljlU 

Jjfl" miU ,j\ ULU ol s-*-^ L° Jl>- ^1 Ijlaj .^cl ri/^tl j_«>JLl 3 jjj 

. LjL<.ujI ^LojVI jLc 1|^iIhi (i 


J-JJ) t*t~ tl 0jOj-LaJ Jj i4_CJJ .ijjux. jjL>0 Lulj Cl ( <nt t^LqU^U 

L )ji_L>JI SjjJa j_*_j ^ I» ) V LbV 11_Li L&L_cul LjjU^I (j\ jl^j-^LiII 

<_2_3jVI £y£. f^lxA 4J La^L£ ^ K~ i £j\ ^jt-u i M ) LuSkJj t4_alll]l mi it I 

£jj>JI £j-a j^-stlLa j_Aj t4_u_oL_oVI 4 Uj^j < tA> A"^l £)l 


. 4 _uoL>. 4 _jaj»j j-ooLslU £)L_ujVI 4 _a )j 3 < i\ t*m LaI j j-aVI 

4 4K jl UaVl La joTuUJ MiU I ( jjA 4 K nid ja^LaJH ^jL-ujVl 

4_J . ^ mi nj ^-j-osj-a £j-aa>JI ^_Laj (jV t4_j_a_AVI 4 jLc 

t4 _^jv Sj-l^L>JI SLpJI (J-a-AJ i j r A p^jLu-C.La 1 4_tlLc. 

L)l c?-^ Vj .4_^>. ^j-a J i^'iMill SLpJl ^IJlC-Vj 

^j-a JLaljVI JjUtJ LaJiic ^J)aAj Cj^tSLJLa < j -0 ^aJUJI ^-aToe-a 

^j-a j-aVI 4 jJLL^Iu U ' 4 IU>11 4!uJl>JI 4_u^Hll ^Jl 4jJulalJI 4_ujJJ! 
CjVLfc-a ^jjJI (JjIaHJI ^j_a jLLal c-cjJL-uVIj ^Ij-LaJlj CjI t n > nJ-aU 
♦ 4-La-uJlj 4 al ^<tlj \1 i^aVI 

4_u c-jj) IU U (jLqujVI jl Jlc I fiLujJlil Jj Jl_j ^j-a ^j-u-jJ 4_jl La Ij 
^M-^VI 4 _l£ Jijj-oJ jLLal j_t-oL*JLl ^aIL>«JLl 4_u^lj 4 iW. ^j7h tj 
3jc" in U jjjlIIj i >LsU. jj_j£Lj jjl («JLc. > 3UIj«11j 

i(ji«a (j-o 3aKII <tlUj>>j Lo JSLi (jL-ujl jjjs jj Vj .^jjllll (jjs 

. (aJUJI ^ (ji-iJLJ (jf IjjLs 

4iaJLiLa V Cj|jLi*J! JL& (jl tJjjjj (jl tjs >*j 11 Ll&j 
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J- U L b V M l jt l (j\ .«£)L_ujI)) 4_aJ£ (j-4 

((L’homme de 1* Avenir J j ulX\ <<h] » j *(jLajVI j j»a 

(jl Mi d L^J ^ <>i -%. 3 _jIjJlII (juaIJ 4£jJL_u LuIaU. (jjSLj 

t4 -u>JL ij 4 jlLc1] 4IL>-L>.j t 3LpJI &JJb ^£s 4_u_j_uajj t4_<_oL)j 4_2ls t^^uslXI 

^-S-lj Uaj_<_u i^jLtu-jL^ fiQjjtxIsj <^>~V a SjLajj 4j» (nj 

u a mi j 1 jljJl>. LjLujI llJLLa (jLj aU_aVI Lki»Jt US l±U j 

. J j ^ , „ t, < ^Lqjj 1 Jl^J 

4_J_jUtjJJ 4_3jL*_a <r« » r <(J-J (jl <nlj 4f>$JI (j *H»J ^jUujV! £)| 

4_a La I ^JLoILj Jljj V cjUjISUVI (JLjse-a £)Lj L~' " * ‘(J-ajlII 

jl t4_j_x_uisaJI ^_a!j_UJI ^3 ^-Sfc T u JlLI (jUujVI £)! C^jLlJI £)_aj «jl^ 4 " t mL 

:«^1< «S & (jLdjJ^_ujj)) Jj-Sj . (_£jUai>«JI jtJjLlII i' 1 <?*>- Ci ts~ia fjjA 

U \ C. Ualj-CuVl J_A 4 Jj-J j»| j|j| alj_<_U t3Lu>Jl 4 >JlA (jUujVl Jjj (jl 
. J »>>4VI JjjjJaJI 4 j < ..Hj I JlA 4>jL_u_a 4 _jj>»jj 4lla4-aj 4_a JlSj 4 da-C 

^j-cUuXJ 4I^jJLA J a Mil Ujl 4jLulS_aL £)UajVl 4-3^_*_a £)| c\ Ml <j_a ^j-a-jij 

41 Jl-ljlj IjLui 4_Jl>-I jJI 4 jUv jlj^ut ^-*U 4jVjl_5e_a j_L Jlo^ «.. A #tl 
4_ILLS_a 4 4jjj) » u,>Ul JI 4 4jjjjuIuJ! ^LcjJI CjLJLj (j I 

. I liI^Lu 4 Anormal ^^_<_uJ 1 j > 4 * 4S^JL_u ^J_lL>i_j 

(j! U"i Ml J V 44>J-5C_C jl 4JL^>. (1)^ 4C_-tJj_aJI (JJJjA'd Li 

IjjLus (jl^ ^ Ij_<_u 4 4 _jjI_UI i_Sj)j_LaJ! 4_4 J^UlI 4-jL^Th-uV' t_ t nj 


, ,.\ .jCj pt. ..d^1 ^ ,„ \\ ji j» i.t>ll 

» « <<Q» U JL1 Ld^LaJL J-C>U ^^_4 jU_4_oVIj 4 J C-.>-L^Tl4.(.iJ 

La ju>. 4^JL*JI cdjjij «GL^ 4^_4- 6 3 LlU ^jLjijyi ^jL^ijI Lai 


JjJLj .j-a-clj ij-u^\ J < mi \ 4 a ^ 4 ? j j J_j 4 JLa ^>a j!^l 4 T l2- l 1- % . 

(2)^ ‘ LujJI 0 Ji-A ^_at ^j_a 4 J <_ «^jljI ^ jJI g.^_c4iJI :((^j-)LuHujI I» 

q I Ls 

^Ic. j_t3LHJJ 4_jj^ />> II oLtiZdl Jui^ JjtiULj 

I JJt ^Jj 4 (jI cd U", , „ I 4j| US’ . J_A 1 IL 4-lL. Jijju 4-aJ^La 4_uLj^L 4 -Ll.l!I 

CjI mi > a (j_a 4 mi mi I Laj 4_j^La j_L_u ^j-a 4_5tHj| La-a 3 JljJl>. Ijj-tS ^aJUIl 
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(jUiuUI .fcuoog Lp9J%uJI 


I ^JjtaJLi (jLaujVI (jl : t _ 3 _L*3 (Jjfll^ jlII aJLA £-£&>• ^jl 4j>.Jtj Vj . 4_o»K" 
VI Jj 'A->-~ ' V IJLA (jV « LjJaJl) 40 JlC ^-LLta^a Jj t n i LjJiaJ 

jl>.I_lL1Ij (_ai*JI ^1 (jLjijVI £3jG (^,111 <_jLjjiV| Jjjj LaJ-d 


?ytfUt *£>«* 4* JA 

jGjlll dLsjso {lJlC’J i4jxjj i.-ill dll i>i°ll i~ll (jLjuVI (jiaSj '.(j-A (j^ajLuaiJI 
3il « i .ill aQaeJj i3JljJl>. 4j|3< i j l \3~ill <Lal 3~ t »yj idJ-Jull 

^Jju t4_i_ujJ1 43 1 j^ ^1 i Mil Ld 3il » < nTLi .^/it I . ui>i I a i il 

4 i .i 3 'i (j-c. i<Gl_LjL£Lol JjJL*.! aj-aJu ^ jJI jj« Mill tilli Lgj 

.(^L^VI JU£JI ^1 a^LdUl 

i- 1 1 c, I Jj 3 -a-Yi (j I jjSL«j Vj i4_u<jaI j j_i£ 4jL*JI e j-A JlLa (j I i ( l A Vj 
^jj-LtaJlj i^j^HlIj (Cn mi" 11 (J^ i4IuJ_>iJI dbuaIL>J.I 

systemes 4-dLaIa>.VI ^tjilll j_uG (jjs ^I..i_i ^aJ 4jl^ @^ , .,3itl 

^ jt^i-»o (jJL. J-4 ju 4j La (JSLa .j»ljjJlj (JjluJLI LiLp-l 3-^LUI socisux 

£_a3a>Jtl *1 ■ .■ 3 il . ( Jjs|^jlII ‘ i 11" 4JLaj>. ^j-aj 1 4_j_Laa3t_d!I dl_a^_3_l 1 a dljJI 
idl is* i^iTej (jJI JdiJI 4jjdi3j i4jLill jjjSj j_ij£ 1^3Lyi , .i a (j\j JjlJI dl 3jU 
(_pajL*-lJI J? (jia-al—LiJI (jd jLsejIj iJa^aljUlJ jJ^jlILi ^jLjijVI (jLfcjlj 

iSdjV j_ll j-SLill (jiajjtjj i^jilall Jd«Jlj 1^9“^' J-a*JI cjd J «~3 ll 
4 j^U,I jtuaJI J i m-»JI (j<-» Ji^iallj i4jij3jll dl.il3~r.VI JV-isjtj 

*4_o»j)^JI pj ^ 1 

q-a j-uSLII (^Ij ^sjjuxl ^jiil 3j_^L*i! 4 _jjL_ujVI 4j ts~\~z- Milla 

e-^Wi V <>1^ t J>L^i>U jL£J! j 

^jJI ^-tUrJIj 1 1 1 mi n ^Ul <LujlJI . J!lc 

j I jjt ^ Lb I q _« jl>.| , ,.j V ^ jt Mill 

I jj .^ || Mill j| ^jLsejVI ^JJjG i ~*-**‘J (j! 

<—4jL>JI jjkj t4_uLaijVI 4 ji^i V Mill <_tjlL_di> Jj-c. IjJl^c. 
Ij_iL^_IL<_uI J_j c_<_i!1 j^_oL(j ^4^11 .4 jLcjJLi jVI 

ctajj-Laj j.4-u CjjLusj j-cVI JT t I 4 J 
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: J«L&4I i,Ut )it 

LjLcujI (jl * <*>■ < i^«. ■■ 11 ^j l (<i< 1C ^ ♦ t L 1 (jI 1 j-^uLb Jl<lI 

i-jUuKI (jl V Ijla (j£Jj t 4_uoL>. jLui <U J-ol£Jli! ^jL-oj^lj . jUlSU* 

(jU^ U * (jL ujVI ^^ I ^^ a ^.g-J ^_l_l*_iJ i 1 JjL guj 

£—yl-G j_A L_LjIj c-t-^cJuJI Ijufcj jlj_<_ul (j_a jjK2-a 

4_U^}UL)» 4>Ij-i cLUjlIj .SLpJI 4 _L>ULlj CLau-4j (3Jlu^>JI 4JLg^_>- 
tCjLaj)i»U c-x-jJjJj t I y I L_2_j_u-=a3j ^\ Juqjuj «<Lot^_LlI 

lLLAJI \ C, 4_L<kj L-cJjJlJJ i0yi£. Jljjsl ^Jj ^1 a*f < nVlj t4j|j j j l aJu ! 1J 

(jj£-JI jl j-uj\ 4Jjbe_«j 44>jjK ^3-2 ^ (^UII 2*1jJii! ^ (jUjJj 

.^j-cLgJI JL p Jlj 4_UL*JI ^jjJI (j-u 4_2 jj_Uj 

♦ C-g-jlJ->J1 3 JJUU-a 4_Uga2t_tI/ ^ 1 « 3". , ,, t, 1 jl JJ^UII (jUujVl 
^_L*_j 4 j V mi fl ^ (jjljlJI IjlA (jl tiJLii Vj Equilibree 4_jjlj3L« L^KJ 
t4_uJuj 4 _j_i^j i4 j^£L^ <j_a L^jU jJL« 43 K <■ UjLjuI (jjljail 

(j_4 (jLuJ^I I Jufc ^JlLo 4 _l^Jj (jl ^3 UajI ciLtlu (j-^ * UajI 4 _l3J_>*JI^ ^Jj 

CjLqj) 3 a Jal 3**-!! ♦ < n3 4_u^3lJ 4_u_uL_uI 4 jLc 4 j V Mill 4 _^>.jJI 

(j_A jUsdI lJlLdIJaJIj Aflj (jjuil C.4.O. ya i(J_«L£jiXI (jUujVl 

(jj-2JI (_^3 1 j'a-j < m (^jJI J>j mi <U (jLuJ^f! (j! Jj . 1 ^ mj L^- t a ^-a- miUI ^cLlLII 
4jLp- ^_u-^3 tjy IL>. 4^Uiilj ^Jjl]| ^ < jj_4 4_I Jlj V .(jj^-gu.«JIj (^jUJI 

4 3j mi t4j ^Jl23 UK j^ j lII (jl (j-^- Sj-l^ILa 

4-j-C.L<C l->^I j 4_j_aIj 4-jj) ts~i »Hj t4_t^.jJ^uJI ysj\ y& 4JU_5tJ 

. 4_j_L^Js 14_tbl_3llIj 3j n! !/>",,VU 


4 3 3 j 3 > (_^U (jUU)?l (3^-^ cr^ 4j5t_u3 3j_usUU 

w 3 L^K 4 jUv (jV tljul JufojJI jUj V (jUujVI (jLj L^jK 

m m rll JLKJ! Jl>* (j-C. rtl IJlA (JlLc J^>-l yA j ^3 Mill (J-^aJI 

1 QC.yQ ^1^)313 4Tluj t ^gy>*' > ^\ 4_j_>Jl CjLuKJI yC. Oj-u^Ji ^£jJ! t Jj^-tTu-Ll.1 
j . 4 _j_£ U-se-j (^jJI K_lj>JJ ^j_« 4_cj jUI CjLl>.jJ^KTlII l_jL_uKI 
Sj-UlII U_lII (^jlI^j Vj t4♦j iUU 3 J-aL>. Lajlscj cjL>jJjKiJI 

(j <1 <3*1 J cilljUJ 4 U-lIJ (_U :V ^JjUJ (jl (j-4 Ju V Jj iSj-JjJlJIJ 
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ijluuUI J t uax>9 Llp^J^ooJI 


JlI£)L_ujVI £)t L^_ib a!^_a V (jylill 4 JLuL>JL 3 
tdLjj>Jlj 4 ♦ < hUU CjLu-h22_a tcJijSJLlI tj_jJuJI ^yic j_sl_3JI ^L^VI 

LllJu L^_l9 jJjIj 4_jJL^c. VI (j?-& (j| 4 L^J^ tjLajVI SLc>>»J 3 - 42-1 

J-gJLijj-a J_aL3JI «Cjj_4J LqJlIc LuL^j ^3 L<J.iVj (j! 4 2 j3->JIj t 1 *h mi4 
4_j_^JL*JI SjLi^JI j-lc. ...4**«tj aU ( j - o ^LojVI c.JU--v aJL^UJI 4JL>.^JI 
UUj Jjj 4(jiJ j_ti^L>JI Cx^jJI 4 _lc1 m-o II 3jL-^>JI ^_lc. i4_L>.jJ 
(jL£_a IJljT ciJLufc f^4i £)l£La SLpJI <>JlA (j-u-jJ : 431 

. JjlHU 1-^ t(3Jj-laJI 4 j dJLLs La^_a ^L-ujI (^V 
tCjLSjVl £-L&>- IjUU-tai-O (jl (j_a-3 

4 2 ,*;X ( j_a 4_L^_aJ ^jJI i4_Lo Jlj JljvJI ^_3_bJj t4JLJI aLL lC ^ 3h t t 3 aj U11 
oLajVl (j! ^-1 2Z-U3 . ^j_oLtiil l«_LA ^A i 4 £)-£ <jLojl£ OjIj-l^I 

£)l VI l jA 4_lLs Ju9 ^JlII J5UJI Jl<_u_>*j La Ij-u^^- uoLjJJ 

t4_uL_ujVl JjLuaAjl JuJl^JI ^L-ujVI I Jufc (- 11 <i*Kj (jLj jjJu-aJI J_aVl 

t^VI Jlj mi II l_L<_u_a_j| JLcuj tilI3 j_aj t4jjLti3lll 4_uiL>JI (j'ulj_2JI 
2u3>LLc>UI o^j j^I ^1 juju>JI oL^VI jujl^JI J^jJI juul ^ lj>La 
^JLjlJI J^j j_usL*JLl J^>.jJI 4_j_jLjfj ^IjlJI ^L^VI L 4J t 3 <^31 I 
Pouvoir 3 U>l, „tl ^jj 4jtilajj /d 1 > >^ 11 j^lj Laj 4 ^ 1 # «^tl * LcvjJjJSJJIj 
4_jJLj I_La ?3j-<^dL*J,I Ll>.jJ j-lSJiJ' L^j 4Tll>. (_^l 4 ^jL>JI ^ 4S3U-» (jl^l 
0 JG Vj ^ V jti\ 43jKJI 4( ^UVl 

Ju Vj 14-uLtul Sj^jj t3j_uoL*_a 4_pwjJ^_u 3 jjj La_>. ^^jJI ^aJLc 

• L a ^- Lu J^Lalll ^j-a 


188 






^JLc. £)1 (_lLlt£L]l I Jl_A JJ_t-^ (^A ^jUSlJJ 

i j-a Jaj^r \ a J *v mi ) Jjuu 1 a! C. j»Jl_3j la Biologie 

Loj-ij u Ijjlj j-jLu j_a *4j^ mi «II 4»j iUU 1 i a^*4 

jLjljVI (jt - ^ ^ 3tl I jjt j_uj ^1 pj3lt L^llajv^La 

LcJlIc 3j^jIla ijr Lc Aj^Jaill 

<jl_i_u_iVI £—uz> j_j 4_lo 1_>J ' ^ j a! 3 t,l cl . Cu_)L^ 

j-CJlj dJ jJL^jJLj 4JLjis 3jJs 4_aj£L>«J,Ij 

^__l_l^I (jl _L_*_j 4 ^L=W iJjLuOJI ^yJ] 3jjj_t3aJL) 

jj^TlIIj Ijj • ^-*■ a £)jb!jJ! cxSjJI a1*J! JUlAjI 

4 3l~V a jLaul jj ^lc J-&J t^Lo^Vl ^1 4 tjjUtl <j-a 
^-L^Lti,! aLo*VI ^Jjl 3» t^jLt-ujVl ^cu-Uj ^LaTlAIj 

J^». ^jJI j_a La Biologie modeme 
(J-AJU a . t~>\\ ( Jjlj>0 » LuTo \ ^j_A CjIjJlLI 

.<(J-A-*J (jl_LujVl (JjLJ>iJ 

q (i\*" La^-aIlsc-a ijr 3 SjljL-oJI (jL-uj^l 3 jjj-o <jl 

4jLo»j-1jjJuIj ^aI>JL1 1 JlA 4^L3j (JK u>l ^1jJl 
2 l£>}U] 1 (jyic. Ju^ o! 1 ^L3fcJ J 1 La-A 14 A ts )J 

. 4_j_iLlujVI p j 311 j 4 _jjvjJ^-l.JI 3jj!lil (j-u 4j^ljjVI 
i 4-J->.jJj-L-lJ 1 3jj!ti] 4_uLlujVI ^J-3JL1 L>J) a <3iU \jJt 
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qIuuUI 


. 4-JJVji^-LliI 4 ^jJlU jLiul (j_A JlJU j_A j^-oLtil SLpJI ^1x1 
^jJLjlJI lt -3 (jL^Lc 4 _j_jL_4-u_j^ I ^.jJilj (j-uji 4 _jLj» :<Jj_3j^ioj 4_£o» j _}j-<.u3 La 
4-mj) 4IU ^-AljioJI £-a J^L3jj £)! ^1*JI ((4.l*-uJoJl 

^SL<a_3 ^_(J!^ i L_a^ 1 ^«<<1 1^ t/> aVI ^yil!j ^ L^_Jo_>. ^La ^SLaJLI $.Ll<-uV1 

d j ♦ j . L H ^jJLjJI 4_Li^-lA 3jla Jjio ^Jj oJlA jJoJJI 4 _$j>.j J_t-ol Jjju 

4 j mi < tlo (J-JoJj V ljuk £)! Mir. £jL_aJI (jj-SJl J-La ^JLslII j_a-» J}U* 

j-j^Lxiii ^ji tiiij *<u£j)i<nil ^jJLtii Luaj) bLl>ji ^jJxi 

pj3tl 0jL& (jl £)-* ^ic. 'pj^tL fLIjJI ^LaTlA V1 4_L4_ub Ct>J 3 _}Lc £_3j 

<jl tiJJj .Adaptations CjLLlSLj j! Fonctions <_3 _jLIoj ^_*-ul Cju>Z Lj 

j.jM ij 4 _j tc_3_i£LJl Lai ♦ ^ 3jLLaJlj 3 jLLs J 4 ihI ^JL*_j L^ 4_3_lLjJI 

. Environnements caLLj_JI ^a LLula Lc^j <—<_4 _uLj 4 3jUj ^1 

CjUI^_jj>J 4_u_u_l1L jj-uLoj V 4jjjJI 4_4J^j *4j|^J1 1 *t ft A }LLa CjLjLSxII tjr 3 
4 _j_jj_loJI ^Ij_aVI £j_<J 4 _jJLc 4jvjJlj < 3jC~~ J^ulII I cilli 14 ^ 1 tM 1 4 -Ll.lJI 
(jytuiAiJI) ^j)j.£L-ia-d-t-A 400 [a 4JIj_3j JjJlS^a 4-3-Jo jLUI i ^£> 4_ujJ,l 

• ^J^^wL^-J-LA 800 


C Jlr.j jjioTJI 4 jl *c, ^»jiL>tl <;L3la_<-o^U C- o *j-lL Ju9 4jjJo_l3 

«3/tl ^La-L .j 3L0JI ^.La-Lc. dJLol L$_£L1 /a 3^" 11 cJijLIoijJI ^yjVj-u] 

-L^xl^o. £)J-4_uL_ujVI ^_l3J1 ^Joxa (j I 31.3tl 4 K Mil j±~\ lj, i^t'ic, 

4_o_Joj ja^Vl 4 _ow^L-o 3jU]| _}Ji^tj ^jJI ^ »1 3L> <^>V1 1 mi n 

£AJ i Ij^jjVIj 4- t « »nVI (-dj)l Mill JK u.l C^JJ 1 4 AjtAj 4 ^LJj 

U >^L 4 3j3-v 4 _uju (^jJl La (j? ^Lu^^l JjvI ( j-« Li JlJ ^ ciiij 

1 ,• i^W S L Jj^a L-oLv. ^j-sla LajLLlC.I ^SLa_s (J^j S<(4 _uL_ujVI pJ 3H i) 

J_L_LJ 4_uLoJV1 4 [a <_3Ji£j 1 ^3 4^Lc ( j^. 1 gl t^4 

jJ3t_j ob *3LpJ! Jl_l£ ^L. ^3■< D ! 3jlAII 4JlILJI 4_o^b_uil cjLlLjJI 

^j-tTo-iJ 1 ^jLujjVI ^S^ r JI ^jLtfuj «^JLb_« ^jLd^_ufc)) qc, lX£^ 

4_t_<a—L j ij^-A 1 <\ q j I ^ ijio Lo t4_u jLjOJIJ l£" jJI : La-A JrG_3_i-o L 3" * ^ 

. LJLv 4_tic La_A La LL-oj cr^* »13L>«^V1 4j 1 a c. J^L>. 
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6uuluuUI fOuuUlg 6jj^buoJI fe^pgJg-uJI 6jgjJI 


4_i_>»j_lj_(_tJ 1 3jjl]| lj»^J L«Ju£. j 1 jj-A wCll<-u (j*'' 1 * JjuLfc ij\ xJLlII IjlA 

(jI (jy£ ^JLc cjL«jJL*JLI jlj t4JLuJlj 4 jIjjJI Lx_a (jriJLcLc 

Jjjj-dJI < *1*^ o* *^^^ I « cj 1_Ll>JI» (j \j j-uSJI cuLilil 

.4j_ij_42.il CjLs}L1>-VIj t4_jJ^l^uJI 4_uiL>Jlj ^ol>Jl ^ 

_ll j\J 4 -L/Jo U. I jjj_ 4 fuJL.ll C_jlJ-U-u-ll CuJjJW I CjLjLixJLI 4_5E_UJJ 

4_sL<IdVIj 1 ^ jl>.Ij j-x ^ylll «cj1_LoJI)) ^ DNA 

<_aVT 3j M>r. j_>J Acides amines 4_j_Lj_xVl <- r ^>3 4jj Li* 

4_<-jl_t_4 —lSk-11 4_j Li:J I <l>.jI j I :^j_uojj jA-u / a A b t, 1 Cj LlLujjjJ 1 jx £jj 
. j- u Sfj cjL-aM^VI Jjjxj^- tTo-J 1 j-Aj tgenotypes« cjL u - > JI» cjL^jJJ 4_l<_uL_uVI 

4 _^ 5 l_l 1 j CjJlscj 4jL^ 4_i1j^Vl ju CjLs}LL>*I jx ■% La <_ < I r. I Lot 
j-X CjLIx j <>I j 4jL>.mi CjIj-LLjJI j_x 4 rt 1 **rV a CjLcjxJstx jJ 

^^ "x-"t I I 4_>jJLlaJLl ((CjLLlseJLI)) ^La^-VI jjulII jl j\->. 4«iiaLt.c>Jl» 
4 4-jl_u>. J!j_L jl mi iVI |<i m'v L$_tjJ ^Lbej I Cj L_Lj j j_lI I ^__lxj>- (_._<-if^jj 
*CjI jLpj_tKj_Lll CjJl>*j JJ> 3j_j! t£ CjIj_jju j? VI idJuJutil l_sVVLj jJlSj 
dJJj jLfa Ll ^1 j_jjl 23 ju£. I *n^ ~ V l_3_£J t cjLlLojj-JI ^JLJLj 

SLpJI »1 air, (j- 56 - 5 I <1 af. (^^L-c Sjjj-lIj j_a juV Lafc .^u-dJI 
^JLc /q_j_SJIj ^ ^l-^tl Ljujl>oj (^j-o^Lc. ^JLlII j-luu ju>. ^-Ic.) 

^L^L^VI UI dl ^j-u_L>Jl 4^1^ j 4 - L .L ua 4_jjljj (J_u_t_ul 

l_Lc j_j 4_*_j_lL V 4^~ miU ((CjLLiaJI^)) . ^jL-ujVJ (4-l! j)« Mill) 4_aL*JI 

JLl>.| (JV-^>- ^•j^.Utl cLLL_ i-oVI £j\ jLu-c.L u^ jJlJI 

«CjI_Ll>JI » {j-a CjLc jl ((CjLLcv » 4jI »1 <<^^L t JjJl>JLI ^_iC JJ)L"i!I 
^ylil ■ tM A^.tl ^yJLJLj i j-jL^ 3 4 jl <ar. « Lj Lalx-i 4 _tcj>.L ^jS!j 

♦ 4_<Lj^J ^jjJI 

4 _*_j_lLJI £LljJ 4_u_uL_uVI j^l^jJI jl Les critersj_uLJ,l *Ijla 

:c2 LI^ Sbp^l 

• c_jL>oVI 3j^J c-j! i^-^VI 4>J^ ^Lfljjlj-2 . t_jL>oVI j_4_u ^UJI- I 
J <*Vl j-X Lx_j|j j-^-J xJ (JJjLulII fjJ JlA (jLu_uJI llA j-AJ 

Lx_jL jli” 4^t_jj_ll dl_Lj>JI (J-ljL>J Vj 4^j^>LI LxjL 4^jjlU Vj 4^j_<_uVl 
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qIuuUI jj^xog I^P9J9 jjJI 


p_j_3JLJ jLll>.V1 yu ojlj^ ?I 3U »^Vl jl r>r.lj 

y\ ^^jJL .j-JlU 4ji^Ll1! CjIjLllvVIj 4<_jL>oVIj _ij_3JI (jr^J~* 

«Lj£.l_4lL>-VI 4_l$_aVI dsl!i l^I pj_3JI (j! j p^_JI 0^>* jJ^-j-JI 

2 ~y tlj t 4_4_j_i_u_>JI 4 _Jl2_*JIj 4-ULq-t-U->J I C_J^_L*JI ^j_4 ji_>J I : ^J-^-JuJ 4-OjLli! 

CJj j|j jujij a 3 ,<-,n SjjlUIj oiayi ^jJIj .auisji 

iCr 3ljjJ! <? j_& ^j-o LjI 1 I 4 ! ju& ^Jju ^_u_jJ^ .4 JLu_lJ1 

£)? tLr IjVl els MU I CjLL-^JI JuJl>*j 3jJLs Jj>.jGj «Cj1_Ll>J! » 4_i£. 

Lei . Ml ill £j_tll 4-U-q-UjJ I (j-sajL-^>J! yA tL_3_xSUI 3 jJl1II 

4 » 3 't a ^ c -' Ur* Lc^i £JjJ! JUj tJ^alSULl J^JI 

. yji 1 j3 ut L3l£ Laj ^Ct^JLlj 4j^ mm II 2QSUJI jjlaj £h° 

4jimi) jjlaUI 4jUf. p_j_3JI £)l . (jjUxLJ! Ji^jjj . (^-ulaJl »1 rtUu^Vl 
I ^ 3j£ Lr l^ 1 ^ 1 ds Ij-jjuJ I els Jlj>o V 4-Ll.lI I y I elLI j e_<.4.ujv- 

.Selection ? 13U .^>V1 4-lL^jlI y 3bl^ 

4_3tL_u^M CjJJlA tl^-cv !j-u£ L^M^l (—3JbitJ pile i __ y ^ (j7hjm pjUl (j-stj 

4-ll<-oj 4_jjL_u_sV! p j 3 H y\^ ^.L^Vl pJLc ^Ijj t^ j-1-lI 1 ^j_u_L>JI *L3 j 4jjjJJ! 
£)l jJ yisz£ jLglaJkl \jJt i ^£> ^5c_1j La_a 4 tjjUl 1 3 iU 

^1_3jjI £. (jLcI clt-p- ylun^J 3jljLs I j ^jl£^ ^IjjulII dlji < nil 

^ 4 <yj3ll ^j-oiij 4_uljJutU ^jl (j^JLJU V I Jufc (jla t4_tcLH>.Vl 4 jIj_l^_ 4J 4jl^i 

Jl3J . Ij-laJu yj^ij ISH Jul 1 LfcJuu Lcj 4 jj jJI Jjlllll pJLc 

*4jj1jJljl]| 43jlj_lL 3 jl jjv ^tl j fc> /tl juu y& LIlJu 4 jU>«j Lc ^1 4jI^Jl_s ^jLtuj^l 
JsjUl (jr ^ L^l>.jj 3^LcJj 4_uIjJulUj (jt a\ i <ntl ^jSLULl yA j t±>-L>- 
^>ljLC 1-4^} 4_jJI LluvLv- ^jJI pU 111 t ^-lbe-<^U 4_3tlLs CjI J_n 

dJIjMj p_^i_s IULlj ^jJI Environnement 4_Lj_JI j_uG pJLi jJb t 

JljJl_lj ^j- 4 VJlj t j_j_s jl 3 j_jJuo^ 4 Lj_j1 G 4j^.Jl 4 4l_u yiijLXi t 

4_^_lj^_ 4 3Jl > ii 43 4_1 l£’ cijjj ^yjl t ^il <>»j . ^jSLa-J V 4_3jj_La_s LsJsjlI j_a 

mi i II jjJsaGLil 4 _ ljv j-J Jl_Lc LajLllcI lL_uJ^I p^J (-^1 Jul>V 

jl lL_ujVl 4_il 41 Jlj Jcv. ,jj-3Jl ijufc LlL>.J Jl3^ / J > 37 «,. t, I 

y\ ( M 1^1 ^Lcl Jl 21 4 4311 JpU* ^y^J tlj jL>*ljil J_J_4-saJ J_<_U 
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6uuluuUI fOuuUlg 6jj^buoJI fe^pgJg-uJI 6jgjJI 


l L^Kb^ylll cjLjII^_j_>JI cjLL-£ 3 J,<nil t4jljjJI «nil 4-LulnIb 

l", A A4. jjVlj ^_4_3J1 j 4_La_L>Jl 4_t«oL».j l-jj_u>J1 {_yA L^LLuoI 

J is~i q (jyj* )1 ciUii U_£pJL*JI 4 j juuit cj^lSLtfu.^ ( j-A 

.(jjLji 

jl^Iul CjjI Jui£ , 4jj mi i II ^jLSJi]! CjLjI^jlj 3 JlC.1 ts^Tt 11 Let 

4_*_ujLjJI ^ j«(jl 4 J_lZL_uII ^JL<Cl>.V1 c-lItcTl! JjLo^il 

Jl-JIjII _} JlC. (_ylc, (jLtajjVI U£ tji mi ill <-3JI 

4_3_3t_j ^- T l^ T u J-3la JSLI 4_i_tiu till!} <_y^ <jl£j . I j (j-ufej) Mill 

^JLc 3jjL*9 tCjl_Lj_>JI ^j_a 4-L^aeJ 3« tlj p_<_uj>JI p_Ju_u jJjj (jr £i 

((CjLLij>J1 » (J1J u i m! ^1 tVi i til p^_Jl plxlt £)l t4_u^jl_L<3 <i!Lu pjl i a jj-Laj 

l ^lU>/tlj cjLuaj^jJI ^-llul (^Lc 4^Lt^Vlj L^>L^1 jl 3^jU>♦ t, 1 

tc_J^_L*JI j^j-A LfcjJL^ (js^nriiW C.<- U J CjV^Ll^ ^jjA CjIj-lL>J,I 4j^ mi ill 4 jj_LU 

♦4-uiaL>. pi p^.j 4^.lj>j^ tp.<-u->Jl £jL>* j_l3JG 1 » 'ss \I 

^ J '" l— 4 p k> ♦ ^ (jl ^yJLc. '^j “j 3 <tl _} j-lmj Jjlilj!j 4 1 JlA Jju 

^Jufc £)l ^y-Lc I , (j-ij mi ♦ llj Ju>.ljJI (jjJLl! ^1U a (jy ^ }Us ( jj3^r"il' 

(Jj J-LLt-ul J_3 j V La «Lv!JJ 4j^-uuil (JjL^elu-U 1 3j 1 U>~ A 4-L4-l»J 1 CjLL u-O^tll 1 

:3JlJJlC. 4_u^I 4l5.<.»? j_uj j-tiaJLj 1 JJt J!l4J 4j^ 

3JuJl>J1 «CjLuj>J 1 )) I ^yic. jUj , IIj 4_tic. c_xJ5eJ ^jJl £j-A 

p_j^ 4 jI S^^yjLtajj^l jjlaHil ^_ r cljJl 4 _l>.j3J1 l^I Juki (jI ^y-»-uj lliLc 
lj_>J! ^-L^Uxojj pJ Ijl Lc L-£sj-tb pjiZtJl LuSL^j c_3_j^ SpJ^c.1 

S4_jJj 4 _u_u_lILj 4j^l>J1 

< n rx-~t \ ^yzJ-se-A 4_jV 4jL>.VI ^j>.Lc ^^yjculail *1 3U> «^V1 4 

(_y_3 4-jj'^ 4*> i »VI 4_5e_t3_J j_udL>J 1 (yJ^U! (_y^ t^ia-itiJ ^_yI(Jl 

jJs t^J_u_4 4 J «nj pJ pile. £_y^ 7 m»j < .1 jujl>J1 ^jL_ujV 1 t^-tiu-til 

^j-£> (- «*> <11 3 J—lT(_<-u-4 CjI^^j jl i^j-tituJl ^^_tU 4 _uI_3j 4-4-1-^ 4^1 JijfcV 
l^I jlaVI jLloJ pL^oVl ^j.4 pJL*Jl ^ (jlSLd ^y^j Jlj yc$ .cjIIlII 
CjLLLuI^I I ^ylc. plbeluj t ^4j>Ul 4 _u_uL_uV 1 pj3tlj 

4j1jjJ1 4_<_uJllA CjLS-uijaTu (ji.^To Lo 4 _usL>.j ^jJUl oJJb pi Jiitlu-ul a^juj J_ua 
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OluuUI j-uax> 9 L^gJgxJI 


C_sjJfcJI jl 4 jjj_lI| c_j^>JI Jl jus 4_Ujj>JI Jr>.| (j_a ^JLslII (Jjl3j U 4JSUu ^1^- 

.^UJl<> 

4_ ljv jJj- l - l J I 3jj_jJI 0 j_A ^_jLL) (j-s (j^3jStlLo g. UL«J' yz ^ .u SJI JjlJj 
O —yjz »Lg-Ul 1 <_ijL>o yzsij ^jLu y<S~^ jJs I ^jLj <jj jJjUjuj 

i—iyu aJ J ^ylc C.t- L ^-4 ^. i^ iyz ' L^i Cj U u iO 4j^.- u SLj CjVj'Uo ( J) - U . 

(j I jU^ CjJl>. . ^j-oLlII (j-* 4 Ij < dj 4J (j_u_jJ ^Lj 3 j_*IjLj 4_*_uisaJI ^1 

^1 iS^\3 4^LLaj (J-<XAJ 4_uLLajj-> CjI y ft s^z ^jJl>JI ^yjjyjLS 

cjLj^jJIj tLuLLaj^-u I Jl>. U-* 1978 c. j£jJ,I (j-tliUU (j-ujLu-u cjj_c 
oJy 4JLaL»JI CjIj_lL>J.I CjUa^dI yz (jLtfuJ CjLu^o jlitjl 

. LgJUalj 

£ Jl_A> yl J_J £)| iyjz *JL*JI 4 \ j \ II »1 plf. ^JlI U^». lLULlA £)l US 
t-jjLiJI (J_u>J I L 4 J tiJjj (jl L^jL^lUjj 4jjIjJI 4_<_uJlLa cr^ 

(^JULii\ (jjl^Itll (J^>’ Cr^! l£AP ^ 3 Jlj Jlv. UIjjI ^IUj LqJl-Lc. 

£)IS ei&LLt-o!j ^IjjI 3juJl>JI c-all^Vlj £j jj VI <±.t_Ls&j -^ <U>tl 

1 ^ C. Ij_j Ij 4 _l>JI CjLuLSJI j)_c jjiSUI CjL3-ua jUljJul^ 4-cll!I jj.} L^J 

(JLjl>.VI 3l_ l^v. ^ 1 ^ Ij. U -L J_tlul 4 j!jjJ! 4_<_oJllA jUsdI 

. Uj jLS_Uaj 4jj)jJil 4^LLaJI ( j_fl 4JL3II 
JjjJI (jy LcL_ajl 3 j_^JI JLjj-J jJj-U ^5^jJI JJl>. (j^ JLJ V US' 

LULc ^jVl 3 jJl^ <±<-l>. (j_4 4^LUI JjjJI (j^jj L_L3 jj Ijglr. 4 ^jl31U 
cjISISLoIj 3jJl^ ^ mi iU J<^ 4! (jps j-3j ^ mi ttl (j_a c_3.Lt^o 
1—»_Ljjjl%j U-4 ^ As ^ jiJI j U-*-u_o^I JISLjil (j_A I jljJl>- jlS >mi 
Scjljj-LajJI ^JlA 4_uUujjfl 3LpJI 1 m (-JljS tJjUuIlII 

(_ «»1 j ^jl (JjUcj 4_UI 4_a_iL>. (jl (jUujj/l l_3SLj ^Jl 

^jjJI ^jl J_J_5C_US S3L LJ> JI (j^_jlj^ (JJ-^J ^ 3U (Jj>.J lIjJ 4JUI Jjj Lujj>- 

\ a\ /^1-^.tl .1^1 , ..**«!, I jA*u (j * ^ I ^ ^ ^ ^ »11 

4JIU j-UjJ I ( b7 U 4_3_4_oaj JLjj-J 4j I j I 4 j IjJs Ij 4_ 4 _u_3j > «**«j (j I 

. J-«I Ij^ 

i^y>- j^l (jUJ-42J Jl£ (j*\ (J < tiUu I (j*\-L^-L^ (^y-t-uJ Jl 2 (jUujj/l (j I J JljJJ 

4jU^>J (J_j_u_u jU . (^Jj-3JI l_3_xSuJI 4_Us^ ^Uu)?! ^j_uJI 4_^ _ t^ : Uaj 4_cU 
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6uuluuUI fOuuUlg 6jj^buoJI fe^pgJg-uJI 6jcpJI 


4-^-La 4iSjJt-aj MM 11 (J \J CjLb^LliwVl (J-LOJ j^JfcJ La Ijy-^ VI *u-a_II £ JlA 

11 / a j I *" p /t 4_u_uL_uVI (jIdIj-cVI L)\ eJaljukVI aJi^j j Jl?cj Vl 
4_a-»L>. 4-3Laj j- u .a-> I Jl>- c-uu-saJI <j_a I IjlA ^j_a L Jlj £_a_>.l ^aJL*JI 

t L^jLaxsalj_a (jLuj t L^.^Lt-ol^ Lfcj-j^oj L^Jj^Hj jjylLlI ^jjj^it*]l £)^Ji]| 

^j-a {j I ^j_a ^jJI ijr L. t JuJl>JIj ^a-J jGl! cJlj_Lcj ^-3L_u (Jr-Laj L^jV 
J-*-aj La-4 ji£l Mittl ^9jJI (jyise-i Vj «(jL j- J uu V ^jjLlJI £)!» 

4 VjjLj 5j_a <JjV 1 j j 1 Q^_aJI ^a-JLt3 ijjt-us ' ^aJ9j ^Lj 

O^jS 4_^j_a->- (J-l- 3 La ^1 J-*_aJL LfcjjJu>. OjCLal 43 jjlU ^j-a 4 -lL'j, naj-i 
-^1405 juu ^Ul e-jL&JI jLilil jl^i 

1 tS 4Lsfc-aj ^JlC, £Ju_aj i?jji^a J_u_u (jl a Li/ Li I ^_JI ^aJL*JI £)l 

^j-tii-Jl ^aIL>JLl i»iJ^_3e_j (^JlII IJlJlI t^JLJI ljull JUju 4_tic. 4_a-*-3 ^JLc. 
(j_uL<_uI Ij-Aj i^^LtcoVI j-u^-c. 4_uj-t^LII 4 _LLL_uJI jLi^jI iLLa 

t4 U L nil ^aSLt_5 43 jjlII (J_i_aj VI I a~ll 4JLLaJI 4-3j-*J»l j_A (J-a-*JI 

£_<_uj_i ^j-u-t-La J1LII L^SJu-sa CjLjI Lt 1ju I ^SLa-i V 4-3j-*JJ ^_^i_t^t_a-5 (jV 
Zjjij isij (JJ)* mSj LaJ lJlC ^jjj.iLs ^-t^J lLLI^ IjJjusj £)| ^ /inti 

^1 ^1 jl I ^UJI cillj-iVI j 2L^Lkj| e-JjLaOil J}U* ^_a odJ ±^I ^l> 

^a_t-t_aJli] >L12 ^al*-JI ^jLj 4jJLLaJLl .^ jr c.j-a ^,1 nr. j_j£Laj 
^ n tl (Jjl—LT(_a ^L»JI J_a-*il ^jjj\uuj\ (1)^ 4_jJLLa-a t4iol / 

clLLi ciilj^Vlj 4^ Lai] I j J-IL ^a < nlj 4jj_*ii_JI ^j_a JSLI J ^ > «t 1 jJ| 

^ a (,n C^at-u^al (_^JI 4_ajj_LaJI nJ l^j ^LlII 4_Uajj_*JJ 4 _^jl1I 

.^1 

4_LL^ljVI ^ut-aJI (^^LLc l_Aj_t3G j^Jua j-i^-aTJlj 4^jjJLI ^jl 

4_^ojJ_A)) ^LLaj 4-^aLLj 4 (J^GjvLJI »1 aUtl ^jJLu-u 4_j^^L>.VIj 4_LSj_aj>Jlj 
^LuaJ 4_^j-*_a ^J£Lju ^JLc. ^a_^jl j^e_La t L^jLa_u_Lajj I « Cj 1-Ll>J I 

: La-Aj 4J£ ^aJUJI La-^Lcuj ^jJj-at ( j_a Jlj V ciJJjJj t^jj/llll LkjIaLiui 4 j9Jlj 
3jj^-uaJL C.t-<-u-J ^L_ujVI 4^_*_a ^j| ^a^-aj ^_jil {jszJlS . ■ LjL>"ill 

4_jLi Jljv c-j! / n^Jla tCjLl < M^. J5j^5e_a 1 /UU-%. V t^yiLJLj t4lal^ 
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QluuUI Jfjao9 Lif>9J9aaJI 


d ^ 4- <>> tl CjjLSLAU j£J tdJjjL5e-4j 4 jjj 3 3K Mid J^J 4 _j£Lu£j d U4. 
L^J j^Jl-lj jl c_.<pe_i-j 3j>jJ_5e_aj 4 jjj 3 C< t m jt Lul_p JSLuiJ ^ jJ! ciJjJL-aii 
pj3f 1 l^ja < m ^ylJI 4 fljhttl CjL pe-uII tjjtSu 4_pj af. jJ£f 1 
4_£pl Lt £ Li£jL_u L^j Juijj ^pJ! cjLptjjljJLjiVI p-oiJLa .Les Valeurs 
^JLc 4 j (j ^l 1Ij .luL-iyi oLajUJI <> J^ll 4JL»ll]l J£LUtl 

.4_p.LaIp.VI LuLpLpvlj i4jJ>j-dJI LuLxCj jp J-usLdJI 4 Jl>JI 
4 ♦ j i U tl 4 jlj_lLi 1] jLaSLa Ujp. jVI p-pJ! j-pAj 1 _La j_aj 

(Jj^>- 4_d_tjjJLdJI <_3jJU! jl j^>JI j-a p^j-M Cr^J . jLtujjU 4_p.jJj.uJI 
S I jLa j_a 4j_>lpJ.1 jl^ «4 ^jjlLI jP ' ^ j (jl j^-d-) V p_pJI (jl» BjSLs 
4 »L u> .VI p I r. 4_^p. j_a Lulj (_y^ 4JsaJLiJLlj p < mTi t m‘i (jl ppp c 
CjLd_U3 j_a p J ^ II jLdjj (j|» . LaLdd ppU (jl 1 mI C. (jl jl 4 jjj-4lu.*JI jj-dJI 
JplalLcuJ LuSkJ 44^j-*J,I j£. O-'^-lU 4 \ I M rtip JUJI La£ (((JjuxuJI ^j-u-pJl 
p_pJI (jL) ^jlaljJtsVI (jl ^upjJdS 4ciJJj j_a Juul j_A La ^^l jIj^JLj jCLaJ (jl 
.^jsljJt d ♦ j , U t j U1 -L Aj 7 )"<, ,,lj A , ,,la 1 j_a 4_jj_*J,! j£. d 1 a" .,. a 
SI jLa j- uj fcjj 4 L^lc ci-idpu (j| ^1 Jp jj V 4_jj_*J,l (jl (_pfc 4jai til 4_<Lpj>JLj 
. 4 4? J^ll Jjuj (jr^ l£>*-4 jj£Lj ^ 

4_dJpLp ciJji t mIL) *^l «j_A La»jl « I jLa» pl*2u *^j 4<—(jl pJjLu ^ Lul 

L&LuaZuLp t 2\j ,^T, \ (jl 1 nlr. i_pj ^pJI 4_dJj_LaJI jib 4ciJJ jJj 4d_u_*_a 

p_^_)V 4 4_j_a_L>JI ^JjL_a jjjtluaj 4 Lblj p^ aj^ jjJiiitJ j_tiuJI (jl 
^pJI JuLlxijJL 4_jj_»_ll (jjjJp 'd .U>tl pSl^fe T JI j^t_j p^JLaT jj^pjj 
\_cJ 4 imi ?Uj 4_p.jJj_u 3jJj-ud 4_jj_*_ll ^jjj I^i4 4(^jj>.VI CjLjI j_pJI 1 gI a t*t t <n 
1 > A »Us j_a p_<4)T 4_p. jJj_uJI djjZtJ! ^jLLaJ ^£i p_pJI ^jL>-j . Ujuu j_a LiJL_pVj 

4_jI j_) cu-cjLuJI IJlIjI 4_l$LJ ^jjj mi»II (jj-aJI 4p^_i_aj 4_5e_uslj jL_uJ^I 
^_jLu 4jI j ^j-uSLp 4_jl jL_4jjVl ^UL) Jt-dJ 1_42_>. .((CjllpJl 4_(_ujLUb» 

4_cj_ape_a£" dlpo 3 Jl>.IjJI L^Iujlj_aj 44 UU-v. jjj_ua3 (_^ic.J 4JLa£. I 

4cjJj.L4.tjJI p_pJI (jli&J jl ^puJj (^pJI olljiiJLl ( j^e_3 Lul . p-pJI j_a 

I Jufc j a~ < ti i jl tU 34 4 K Mill . (J j 3" ttill /^1\ 4p jUj 4 4_La pU" t4 
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6uuluuUI fOuuUlg 6jj^buoJI fe^p^Jg-uJI 6jcpJI 


4_jjL_ujVI \ J^U* ^-gToe-^ J^»! (j-° S- 5 ^-L-uVI 

. 4JL>Jt 


197 





^ . 2 I 


:+*&*, J» +ij*V *M J* mu ,umJI 

^ JucLlLlI 4_1 JJ) (jI £jJl! \ C. L-tJj-C ^j-ojJ 

t L^_La ^dLco V 4 _l£ LjlLa Cj I Jo- \ JSLj, ^JLc. Ur jL»JI 

(J_j (J- jJL ua 4 j 1 r. ^ jr cl_4lL>.^l j_uQJI 

CjIj^ulU-U ^lLu 4_ujVI ^_ui] 1 

^ j fltl (j-C. gtejJlj t4 _l>.jJ jjtSkTJI 
' d i ' I ^"r , ,' 11 4^_*J, | j jLa^Vl 4 _lL^C 

*) £}£. cjjl^Hj (^jJI (Lcfc.jJ^_uJI) ^Lp.VI ^JLls 
tji-A La ^JlJLj t t_jLlSLI! \lxjt 4jI3-5c_L«j 4_5c_a3La 
4jHCiII ^ *4j^di_til a ♦ ■ <L 11 1 i q ^ JjuXjlj 4jLC< 
4^5t_xlj J»LCaT(j Ju9 valeurs ^_uii] 4JLc_i 4_t^^L« (jf 
3J Jj-U2l1 l_3 ££. Jlj Lx_ 4 <Ltl LuiLi Jjla 

Sjjjms Cr^ ^ * ( ~ ' »l j*Lk JjjL-uJ 

^£l ^j-aSoU La ^OE_4 SJljL_J! ^jLcujVI 
4_u_uLu_o]I 4jLo-.jJjjJlj!j t j_aIL>J.I 1 Job 4_^Laj JISLCj! 
3 I J La_a 4 4_j_cLa2L>.VI 4 aI^ij (^-t-ulj >ntl 

^LLc 2 U£IjjV! 4^>UJLj jLCj ^Ljla 
. 4_uL_aJ^I 
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ijluuUI jj^xog 


4_3^_jlJJ jLjljI (j-A J^-*—i j-A 3Lu>Jl ^Jl*J 4_uL<-ujVI pj 3l t j ^ 1,1 | jlA 

i4_^l_*JI cjLji^L^VLj 4 _^Jjl11I ^jLhILj ( y J c Ijl An il Jsl jJj_j_JI 

LLaUL^ O-^tH Julj^ Ju9 ^ylli 1 <Lt£.l_4lL>.VI ^ t^> if 11J 

4_lljl ^-Li JlcL_uj 4_uIjjJI c-j^ulII /*^i**f t Embry on ^_L>J1 ^c. 4£jjloj 

4_3jjis3 <jL> tilljj j j uILj <-j! <^U (J-d-LaJL) 4_usL>Jt 4-oJu-aJI g-t— 

4 \sz-U2> {j\-L.t±S>*l (jl jl 4 4_U2_dojil 1 Ajl U^wT ^ ->■ . ^s ~J t4-lL>Jl J_4_S 

^JL^J (JJI_La (j-uji (jl (jy-u ^jJL*JI 4 <?< ni’4 (^>^J (_ r cl_4lL>.l <_3 Jla jjfc 

4 J_^j>JI 4_lUju j I 4-lL>JIj j| 4 K Mnj (jri_L>Jlj Bjjljlill 4 ^jjlIL^ t4j| Jl» ^uL-3 

l_ JJwJlIJI 4_jJL^£.J 4 4_JJLJ_ll^J 1 «LuLllojJ! CjLlL^JlJI (J_>-JlL!! (^yOJUZLJj 

.tlLli ojJlJ iSj-** 4l n mI 

^LftU *■!*» £*$ 

-j-ojlII ^LLal-^jlaL^.Vl) :^ju^a UaS I £)£u jLllv' cliLi^ 4 4_j^_aV1 

CjLoL^ILaV LaL^ILsI j- u ju jj_al (-^-AJutjuj qK < nil j_<u JuJl>u 

4j^_flJI (^A_J QjlJ-J-II i^jl—t-u-jVI 3 Llj>J 4_jjIjlI! 4_4J^il .(Jla 4 _j^_A 

tillj . juiLSlIlj 4 CjL^}L>*VI 4UI >»j ^UbwVI 

(jj_)L2_) ^-jLt-u-jVl £_l^j11 4JLiL_JI LaJs 1 p^Lt-u-u 

ULtaoi mi »I1 oLj^M^Vl ^JLc Jju>u iSj 

^j-usLU ( j_c LfcbJ 4 -^.Uj iLuVl Jlj_42j Jj 4 J^LjcIu Vi 4_tic 

4_4jL>- 4_t^L>.j jJ j-l-lII jjI^j 4_j£ clsj 4 L^UjISLc L^J 

1 Jj>j (jl 4 _JJ>.jJ^_uJ! 4^j-3lII ^j-0 ^JLaJI llt- O - (jj-SJI 

: 1^ 4_a! 3Jlc jj_c Lj 

.^Lu-iyi <> (^a ^ 3ju!jpll oljjL^JI * 

.2LliJ| * 

. mecanismes hereditaires 4 _u1jjJ1 CjLJVI * 

CjI 3j « t^*>tl CxjI^ 44 j3j t Wf \ 1 jl 4jjlajJI 4 _^j>»jJI q-a tilli <ilj_<_u 

Jl^%. »1 j uiI ^j-<-u t (j-J 4 jjj_lII Ll>»jJ^-llU jJI 2UUo»JLl 

JJ ♦ Ml tl VI ^JLII 44 -jIjJ (jLtotjVI fkj $ Cii (j^\ Juju 
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btopgJg-uJI 63 jAjoJI jIsjI qo ±ju y^sb jA...6ajlMuUI puEII 


(jy>- yS (3jVj ojJlj (j-al > Jl) J-A La j! t^u- Lv ^jjJu 2-iVjJL 

I jj i4_1J_a 4_aj^La_j 4_£^JLa Ll>»jJjJSLlII Lfc^laj (jyl\ 

cjL-L y ^ r J'j tCx^j-c. ^ylll gene crj-^-II eLLLL. Ijcjux Ljjj cjJjjI La 
oL-L)/! 3Latj lg~L,M L1L. LqL^ T laIj Vjl>. cjjLI jc 4£jLL LI jj- 4 ' 

V 4_l£Jj t4_Lc (jr _Lc V JlJLJ JL>oj ^L>JL ySyOJ lx_4 iL&jLul 4*3 (j-* 3 

^jJL*JU 4 \ cj! «U~H ^jLLj < 4j^udj tCjLjs^Lv.L> (3 '*~jj lj-u^ ^ 

. 3j-uaL*JLt 4 -jjL l >J1 


J* JJ* *-» * JiL-Jl 

o 1 ^^.* p j ^ (J^LjiHil jlSLI jl u -0 

jljj>JI L^jI t» 1 gjj j? JLa La V mil j! i^LL* 

4-LC.LCcvlj 4_JJjjLs Cjjjl Mf.l pIL>JLj J JlST~ t a l 1 £ '< A _LuJ> jl 
CjLsIjJ*J1 ^yz ^La] Jl>- 4JLjI! 3 t ^ . ..M ! 1 />>j | L^j| . 4a L& 4_u^aitLLj 

jl t(^r\_L>JI BLljv pLstJaJ ^jl . LjLj_^ ! 3jj) L 4JI ^3 4jLc L>j£j JC 1 4 » ? 3 a 
V ^1 4_ujJ,l 3!jJ,l cl^ cj! mi^LUI (j_c ^l-l«-uj ljy 3 BLoJI BjJlBJI 
I Jufc JLa t UU4 4 _j 4jJj ^ tj_al j-jJl3j Jsl t jJl_u JC t L$j ^L-Jll 

j£-a-l\ (j-a J}L>. <j-«j t^Lkil ^J^LAJ ^ L7 ^> Jj ^ 

4_t^L>Jl fj\ ^1 3J>JJlII t(3-LgJLH J-Ltil 

^l_LLa! £yz u j ^ ( j y IlJI ^L-cuVI cii^JLuil Cj 1J <^>J) ts~i~>- ^ 1c. 4 ^^jL»I ^_j_lL_u 
CjL^^LL VI 4jlj_lL ni^i j 14-> j-tTu- lI 1 4_jj^tHU 4 jj_Aj_>JI 4-^cuil v'^i y.L<-u.a 
. .. t 4_uL_ojVI 3LpJI La nature de Thomme 

Finalisme 4 _ul3JJ1j t^LujVI CjL^Jla jLla^.Lj 3 jj^ c olxJt 

i _ ;r jJI 3 JuJl>JI j-3llj t4 i Ltlj dltstjJI (j I I JlSj-o jJl-lj L^ 

^LeUJLlj Midi ijJj)l<nil 3 jujl>. cjIjLllv! t 

^_j_3JI CjLs j_*_^aj t jLllvVI CjLaJ.ua I i j£yz CjLj La^ tCjL^^L>-Vl 4JLv 
j-aeIL9 (4 _jjv^j_lII) 4_xjLj>J I 4 3j. * 4 \ t 4_uaL>- Cj La' JiitTu-u' yC. 1 ni n < n 4HjLJI 
t L," , ,,j ^iJI ^LuiiVl l yz 4_&Llbt Jjjj>o ^.L. L^-uvLuo CjLc^LLVI 

^JL*J 4_j_3_j_ 3^>JI 3jLVI ClL . 4 jL_p> ^y-Lt-<a ^yilj t4j|j CjL^^L^VI ^1 
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qLuuUI 


<c jl < a\^\ «;LSjjI ^u>Ll 4 cjJl>.| Biologie modeme *Lp*Vt 

:^l ItVjiJ! 

CjjLc I Ju9 I 9454_u_u « L^lGuJ^-j-A » 4-uJla 33 ^ ^IjJ! 3j£ (J^-9 
P_laL3-«j cjLu^ j) <^-%. c j£j ^JLlII >_3-lHSJj^-jI $ <3>tlj 

4 _*_j_lU ^jIjluu Selectionnaturelle, w ♦ c-jL^uVI jt *1 3U,^V1 

JsLjuLj ^yLIm 0 Jufc 4 1 Jufc Ljj-u^C ^To- p_> Jl3J1 JlLo L^jI 3 Cj^lSI mi 1.1 

La CjjJLI^ : 4_u_uL_u! 4_uL_uj1 CjVLv. CjL_u!j_} (Jjv 1 l jj* 4_3fclaj 3 Jlj Jl>- 

. la volonte 3_il jVI j le but j la liberte 4 j^j>JI j mort 

L^jLj L-3-UOJ_J 3^ljVl l-dlj t<Gjlj! qjUjL*! J-^U! 

t bs 11 ^_t_uI c< < <nt le hasard a a \ 1»^ t l ^)Lj 43^ >^ La 

tj ^ £)L_u3^M jl^Jj ^ylil c3j^Ja]| t-dlj 3j Uj < a u U Vn ^ylll 

♦ J£j ULc lP ^>JLj ^42 1^j-c 
^ 1 r. 4_j_>.I jLajVIj <—3l mm^VI j_lSG qjz CjLGuj ^GJI ^jl 

LJLc Jj t^jLoijVI (j-A CjJlxI CjuimjA 4jL*Ibe_4 cliLu^pj (jJjJLu 

jl 4_a_^_3_?c_x3 _}J) mi 3 (_ r GLlt cL^UJs! Cj^^s Mill lLUj ^j-C. a 3h- V aj t4_Lo p_L9l 
j <«o3 m ^ a_jj- L ^~ (jj-1-1-4 (jlj 4 _^jjlc ^.LuiVI 1^1 44jL*_*loe_A 

i 4_jLaJI 4j^_l>- ^yC. 4jj.«Tu-lH 3LpaU 4 _u_uL_uVI 4_!1_>iJ Ij iCjj_U a <L> 

d.Llj 4 _j-u *1 j^. 1 ^Jj p mi 3 n V j^jJI «objet I» (jL<-uj^l 
cjIjJloJIj t 4 _l! j) U111 a_uL_uj^l (jru striete 4 _ uC l j> J'j tfLxcjJ,! LcljjJ! 

. 3 jj>- L*J I a_jj_*iu_J 1 

4-^jl mi Uj 4^jjlU j_A t4JLg T L > »l ^ (^jJI JaaJI ^j! 

Lcj l_4-a 3 jJl^j 3^1 X i djj_La_u_u 3lj| JIL4 -J 4_£j_jlII lIUj t L^iLp-j 
:4 JL*J,I £.Lj-»-V! ^lc ^ic. 13i »c Ij-usLla U,Lc 

a .1 j 3 tl ^ U" ,,, jj ta_L«^>I p^3j tL j 3j_Ui)) 

j I Jll3^c ^LojVI t4_4-j Jl3JI j. jU. 1 . nVI ^Ja ^IGv * * a 1.3",,,, ^ p_<_u^_j 
(jl L3 jv .I ^>1 lUUVjt 4 Gjlj_lIo 3^ Cr^- L)-^ L>^ ^4i 

i 3 -v. J M/% a .U U 4- J t a ♦ J . U 3^ ^_33j_J jL£!_J V 4 4>^_AjJ?C_J JuJLj 

4 43 ♦ j i lo pLlJI JjJuIl JL4>JI ^jL4JijVI 4jj)L>iti Cxjl^ 
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btopgJg-jjJI 63 jAjoJI J>IsjI qo ±ju y^sb jA..Au lmj UI puill 


V (^jJI j_uOil 3 Uu Us 1 CjLtioJ Ufc (j-AJ • "V J ^ 1 ^ ^~tl 4.uu 

J^L-kVIj ^>.jJj-l-J 1 fO*j| ^LlII ulajIaitlLlI 

.3jjJu>JI 

3 JlJ Jl>. <_jU.J ^ • 11 (2)L-4ijVl gl 1 «>>• ^ JJ '(2pUl Jl3J 

^L\ -Vi Mil t»l (^i r,VI £jj) (jl <m *V 1 ^jJLc. cjjl>.I 3LpJl ^jlc. ^Jl3j 1 g3U 
cilli I c_jL>«jVI i4_uljjJl Cj^sfcjJ! t lib Jo- CjIj_ 4^U ^Lp^VI 

4JLUJj t3l_ lj>JI 3L3_jV 4_4_l3J1 cjIj^ejlU t^j^-tTu.»JI (2)j-3Jl ^ jUtcVI ( j-c 

» i Mtftl 3LpJl CjI A qC, 3LpJI 

^-^-Tljv- j I £^9 II ijjfc 3^ U>j , ,.t \ c^o Cj ji.1 j I (j| 

L^J-o 4_4j^tJ V 4 ^jlII (Jjj-U ^ 4_£J t(2)UajVI 3 jJu9j 3jljV 

^Mcoll (J a \ ^LixjV 1 ^)t (^y-<-uJj (2)1 (2)S1 aj J-a (Jj 2>^ ^ ^»■■ 

3^-4-J 3jIjJlL» S j, mi IIj 4 _^j_*_ 4 (_y_^ jLllvVI 4jjj>. (^yic. tCjjJLlj Jj 

(Jj_>. ^ j 3 U /11 oljlj-3JI j-st-j l—pplsl UK . ..) UlKl (_pil J-Ulil 

( jr U*j _}Kj V i4_ujjU cjIjU-ud JjtiJLj t^j tl (2)UajV! (jl 

cjUL 3AJI c< 'Tr i ts~)\ (_pi]l 4-UL3JI cjLijJJ! ^JUj jKj Vj - - ^ **~j3~, 11 ^j)j_3J| 
Vj t^J)J-3JI 4 >JlA (_y^ <- M Mill J_& (j_U_jj 4 l.-p.Vl (2)1 ♦ U-l 4_<pp_4 4-jj 

4 k) «CjJ oJl Ll>»jJ^-l-lII CxjK Ul U t ..(^jUll fC-<-oj 2>£. (Jjj < 11 4 jjfc 

S 0 n (2^'j ifjLp (2>jf i^Lp^V! cjUUc (_y^ c^p (j-usUil «tLp*Vl 
:4 4 < mL>JI 4 3j3^J 1 j_A (2>^i Ij Ijufcj .S (J_4-*j l_3Kj 

.S UjLjLc U S 1 £ 33l U j U S ^ (f <m ^ 3LpJI Ijip (2 >j1 

t 1 g J 4 44 jj_L>JI 4_jJ_ 4-*J1 (_yJJ d<JjL>J! $:Lp*Vl t<Sc. ^ ♦ t nj 

4 JljJljv (j_4 p^3tl (2)SJ 4CjL^>LkV! (2^ Ijlaj UcjU^j 4jU 4^<u (j-*J 

(_pJl ^j3tl JujL5cIlI 4_tpj-b (_ylaju (^yJLlJljj 43LpJ! 2>c 43j4^, 4 -U<-uLj U-pjj 

^JUIl Rene Dubois):) j_j_KJI ^ > n ^-3^^ 3 Ll>J1 aJLc (JU t3U>Jl L^j (jlAju 
(J_jI Jlj Jlsej (2)1 (2)J-i g>j3 , ,.l 3tlj 4_j_a jJI j 4_l 3^L>-VI pj3 tl ^Jg"i ^^_jJ! p 

iy\-£o rtJ U LLljJUu l jjuJu Lp-jJ^ajJI JjLUj ^3 3 ^ \ 3~11 4_uL_ujV1 

4-lLl4 (2)J^«3 (2)1 i ~r LS ^ ^\j3fl 4 ?JlA (JSUu (2)K U^ aj « .. 3JuJl>. 4_pUlp-l U- l3j 
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qLuuUI jjjao 9 Up^SajJI 


J) 1 JJ 1.1 J_ai Jju tlj (jL_ujVl ^ L?e-t-uj Ij Jj_<_ul_(J 

^_LdJ I ^ J U. -y", \ ^JLkJLI ^-^-<-uJ 3jLl^X>J I (jl (( LdJV » . * * 5 ^_L^_U_uJ IJ c4 />s^V 1 
1 g mi <? i j-cJlj . . .3jjJu>. Jiiw ^JLjlII SjJLj Jpj <_3jLauJ.I 

djjllil CjI^_5C_Lc (J\J jUkll ^jSLtloJJ JlJ . 1 ^ A m 

. ^j_cIdj-c j-Aj jJ^_j_lII 
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0 j$*J» *fjfti« fr* ttfelf 
:&*»ll d*Al*4 

3ji_JJ lJV CjVLjsc-A <Lj}Lj Q<~t \ V Mil L&A.4 jJl_U 

La biologie aLo^VI ^lc Ijuj La j_Lc ^j_udjj ^ I *>*m 
tjjxVI L^-AJl2w1 j_a La Loi jjjLaJlj 
lj«p*lj -3 (^IjjJt c_<laJI -2 jl£L_uJI ^ulaJj -I 
^_cjJI genetic Engineering 4_uljjJI ^oju^II 
jjjLSJIj jtLp*V! ^a- Ic . jl ijj& 
(j\l L^Li3 j^LlLqj l a Ajl tl.f.L) 1 ^ ^ j < 4 _£^Lc V 
<jj_jL3J! cjLaLaJLaI jl 4 3 j 3 •>.JI j^LJ t^ju-oLC-A 
4 -uoL^j t3Lu>Jl CjLaLaTlAI t-4 4_jL*JJ 4£Lj1 mm a 
L j_^jJJ-L-J' ^JL*J ^LL^JI Cjlj-?e_UI Juu 

^_i_u_>ijj «4jj_tiajJI CjLu->JI» (JIJulh-uI j jCjj 

^j-ujjl 3 . i«i mi jt LjL^jJ j mi< n 

g.1 — VI ^j_ul_<JI 4 t*> mi <1 ^-SL^e-j jj_iL3Jlj t3l_L>JI 
‘ f* 

. CjjJbJI j_A L^jJjJJ La^Laj 

i^yu-LJi LLi La IjJ£ d , ,<s> \ jjjLajl jI d! j ^Jl Jj 
CjljjlJlj i4-£j-U2 4_C*.jJj_U CjIjL.iTlC.Ij JjUjv 
t jj-jLULl 3 jljJl>. (JjLt.u.A ^jl3j Lajjju 4_o»jJj_uJ! 
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OluuUI j-uax>9 I^P9J9jjJI 


jLLa ^ 1 <>.r Vl 4x.Ijj ^ juLJL^ 11 j_jj_>» UUi^I JjLcJ.1 

4_J t^Ll_j_a <<i iV 1 j)^j ^ILo t^JjJ-t-u-U Ijujuw (_j-uu3 ^ 

(j<^t g 31 \j. g \ t g Ml J J_A SLuj^x. jl LK 6J t m*w c_a^ i/Vttl 

4_Li_AlJ JI2 j <j I 4_ul_^_Lll 4 Jj>»^J,1 j_Aj ^JGj \ ^-o-<-u-> <J-A tS i_Luj>» 
jJljJl 4JajLcj t^ljjJI (jrjGtj--3 C.cj»o gl_p*Vl ^lc ^j-g^J ^<u 
Jj '" * Hj Ljj_l I t k 1 L. Lajj o^_>L2il ^Jl ScjI^uXIj ' J ^ t-^. t Ij 

3gL_ul Lial£ (j^jLLJl (j_u_jJl tS J-tTuJ 1^ L>J»I (3)1 J ni C.^ 

. Sj_lsLSjlJI ^ljiifc2L_ul 

^1 ji3tiu_ul £_Loj Lajur, gLp*Vl ^lc. ^jLtTui 1 j>j-»L3Jl ol 

£_a gLt^Vl ^JLc £-A~LS *J LaJu£.J .jLajJlj <_Jj^>J 1 4^LL_u 1 3ya 4 -L l« -^3 

O’V <3>A? oi (j3-*L3Jl ' "j (J-^ *<—tIaJl 

J_A jl_J (j-LjlL»-<IaI jj t (jjJiJ Lg_AJu>* I I^jLj 4_j^*. jJ^-u-JI 
SLptil 4 j1j_jJl^j I^j jl .SjlcL^iII t ^/j.U.II cj jliLLu-a ^j1 (j^_il_3JJ 

Cjlj^seJi,! £-a ^jjLLILs S4jLLa^. I <^L*J (j\j cliji,l jl 

1 g 3 1 L. <- < \ in ) Cj^I ^ Mill 4-^c.l i^tA ^1\ (^JiJT l<-u Bjjiil (j' 

J.U-U La 4 -^L>>j i L^-Lu L-ci-olla QjljL%jl 1 / * '^J 3 Ju Jl>. ^LlojV ^-gTn.u.1.1 
4jair. (JjL^ C isx-tla 1 ^_^3J1 3^V jJl (J_l3 V mm!I tj^-aill 

. 4^jJ La 

3;LajItix (jJjjlJ-ll (jl (*! ^(j-^j) Mill JLoIdVI <_jL>uI (j^jjlJ-ll (3^ ^j_a (J^3 
Jjk S^l jJl aLa^^L) ^ L a T u j_3l^u_a «. > t u, ^LscjLjj t j_oHj>J.1 ^LoTlaI ^juisela 
CjJl^cj Lo^^-tiuJ-il (jyir. 4_u^Jl t-jjLseltil al^>*l (jA_Ck.jJ ^j-jlII (jCcvLiJl (3^- (j- 4 
^ci ^ j 1 r. ^£L>JLlj 3jL5-J-^l-*-^l ^clt- Lv (^j-iSJl JjjJl ^ LJLv 
(J^wt (j- 4 4 _j1jjJ1 4_<_u j—L a cj 1_3_j_lLLj J^L^j cjLjI iCjj_U_j 

( jr ^ (jSLaLu-o jJl 4 jIjjJ1 4_<_u JlLa ^air. ^3- > ‘ (j- 0 J-^ (Sj-* ^4_jj>.jJ^jjJI c_j^_>J 1 

L$K (j^3 4_3jllLLa 3jjuu-g 4_Ls.I £_Lbj J.^U (jj-3Jl ^JLLa_a 

(J_A SLa c «j<til ^ (jA_*_a ,". ^_a genetique «4 -u-l>.» lir <«i 1 

L^j 1 gU^jj V (_yLll 4_L>.VI lIIj (J_a^>J Cj 1 Jlujj j_l>.G LuLjjjJj LujjI^ ^ <^>j 

4_aJuLa l_jjJL_uV1 IjlA (J-ojJ I t Jljju (j -4 ^ ^JjGil 4_L-^ 

S3j_^_ujG MjJlj 
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Q^iloJIg L^gJ^jjJI QJU 6^plyjl 


JjLUJL <jIj—<jJL_u_u_u« Lo jJ^-l.lI 1» SLpJI q^jLSJI ^j] 

i ^ ^jJI ^1*JI £jj-ud\ ^jlShII 


lj 11 $ tsi *) Lulsj-C SJljJo JjLjj_4 j_uj 4_ulfiJt 4 _JlL*JI 

s 4 j5tj Lul .^m L^JjLu cdJG 


L-<-caJtJ 14 -1 _ lA)J jl SjLL5c-a (jJ lS t4_UU-£3 CjljLlOJ i4_tfujLio j££,J 

(j I 4_<2 _j ^ A 11 C-cjL^ til La c < mi ^ i Li-b_j I Lc-sjj 1 4-4-t^j JjGJI 5 jJaj 
i j_c, 4 fll*i» a aIjl Cj'j L l T l- L V' aljj J tV< < «j t4_4^-stj jLitj j_«_u I 

(jL’n 4 jj-Ajo Cj^ISLJu. 4 dJJj c_L}Lo Jiojjj *£)j£L!I 4jl£Laj 

r«tl Jjv. | [^yz 4_j£ JoJlu £)I 4_ajSL>JI c_c?ej La ^jLa J^o (Jj)l < »i~ !L 

Patrimoine cjIjGJI yuu^A j_uG L^J 4_ojJ^_u cjV^ flj 

. 4j^Ajl 1] genetique 

jljGil 4 ^j c-oej (^jJI jjGJI (jG-uJ (jl (jjjLoJI y>* _a 
a < mj JjL_oj 4jLij 4(_SJlA ^Vj i4ojJ 4 jVj Sc. dj^Jo 4 jI a4 \1 j| 

a ir>-. W,\\a VI (J-U-m dj->- ,>,"11 .j>»« dl ^j_4 <^ dL>j (jl ^oJLjlII ^-4T(J?e.4-U 

L^_jJJ Ljuld 4 j^LlII 4oj>U 4 i > m?Hj SJj <n miU Jj \ i m j^IdL>JL 


. J All I jjt 4_>oLb 


:»Uf *^4 4^1*1?$ L»»lfeJf 

IjLjfc ^ « ls~t J < Mj 4 4 Ml 1 (jj_jj_4 C^^T 4jUjl Q-A ^JLlII ^)K l il 

4_4-*-oj iJ^Aa cJjJl j mi c. 4ni4^ Jo. t2000 ^LjlII ^£> 4 <?♦ <>» JJulII 

( _ y ic JlcLjjJ Lo-aj t Juljjjl Juc£u-llA c jl^.«.q]l jl Juu i I jSLaj 2030 ^Lc 
tc_jLcaoVI SjLjj yC. U'< Ullj 4-iojJ^uJ! Sjjiil] ^^LsejJ 4oj cdJj 

(yuju3e~uj iJLolsDVI CjLj^jj iBjVjJI ^Lul Cj j-llj ^jlaL^oVI CjVIo 

, t_jLtSLII 1 JlA yA 4GjLjj Jj <^4 ciJLI j ^1 Lj_JuI 1-4^ j-4- « Ji 4JUolj 4o 

La medecine ^^jL^jJI c-<_laJI ^LLa-j ^jlGUJI jjj_4-5 4jI l_4^ 

M_> j_4-*JI JI 4 j > nj ij^*VI jJLj ysya cr^ ^ ^^11 ^ib c^j.t.u Preventive 
4 JLLI CjJ| JlIIj .dJJj ^jSLal Ijl L^laj ^JjlII jdaj 4^oj JjJo 

uL> yt-1^2J tq-t-qii 4-Lt-u—LlL 4-j^.LoTo' Cj^LSLlu.4 jUcjJ ^Jl ^JjloJL 

(jK <mII 2 jLj ^l-iSLI JjLjjj j-usLlII SLjoJI ^lc L^ *41^1*]! 
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OluuUI jxtoog UpjJjxJI 


O-Sj 3j_clil_lxa (j_C. ^1 _LLoVI jjLl gi J' i n"tl 4_^>. ^ya 

J_U 4_JL*J3 ^JjL ljjJ CjJl>.^ p t-> ♦ t 4 _u_u_lILj ‘ . a j ^ r 4_uaL)^1 

(jl La£ jJ! 4 ajt i a 4-3jjJs i—a I m "i^I S-SLC^VL) 

J-a jjk JIJjjJIj (oJLlII Sj^LJil tiiVLsJI ^ jljjb (_>b>L£>.VI aUxb 

(J II I I t l ^ISLxJI _i_Lkl ^*3 ^SL%_lI 1 > Ml (' M l jt l 

Sjjjl* ijT^ljSlj^T US 

njl S miTI 3.iUj (j-Lc. Jj-aJlj Ci*-x- ui (j-uljja liili gkSUj (jlS i£b-ll ui 
JjIjljj £-ju j_U 3 ^ylll jl (jxO JjuUi (_,lll (jrjjljill dJbS 

(jjiSLkJI ( _ 3 -Lc. J-j j_JI ...(j^.1 ii^tl (Jxxii!! j-U-ij iJ-a^JI ^ba <_s^>. 

oljUul ji£l VULI u^y cjIjllxJ! cdlS 

O^jLUl (jSD njrt-a-jjjJ,! j_U ^Lc. SjxsU. i_xjIj_l^ jJI CxajJI ^ 

( 3_I 3~i"t Jj-jlj-L (jb>j_Aj <1>I 4-£L«J «L3 j!jJsij SLpJI gsl*J aLal jielxxiLij 
4-xujUxa liLcjeJ (jlj i JJl*JI 3j_ubxa Cj^LjLc. J jS i~~i £ya 4jIc.Jj gdtij 
£-L«j (jlj (J-j i(_>bil g -a-VI j! ^j3»"U -i m (jlj i J i ii it l gw hi" 

(jU 3 jJj_Us (jls(_y3 jSLflj JjjJI (_)-a-»J (1)1 eU 3 - Jj 3-fl]L»iJU J-Uitl CjL^a-J 
LgT<uL^ldl L* Jjjbj JiL JS 

^jjtVini (_g jJI £xIb>J.I (_y^-J !_3^l3i.Li ( 3t~aeJ 43jl 3" a 4_bjjUll (JjUull ali ut 
4j V "it! ^jjj Ml 11 >U.jj (>j |Ojjt Jla J-jUjU jJ-uSLslI! 

Sjjijjxxij j»ji£. Jjuillj Ci (If. I La !j_uSLa . Jj-3il ^ .l.tl (3a»>-II ^^-*33 

(jxO (ll j-^-^ ~ 3_I Ij-Jj *\ 3 U (jxO J_ii£ (jl^ (jlj i(jrCilj2J! o JJt, Jila 

i>Uo Lblj t _ r 5 a i^i I 4 J (j^xj jjJ (l^Jj i. 1 "tLi ^xa_>JI ^33 4 jj-x>J! 

(j_jjLSJI («u^j (jl LbIj iiiiJj 4_bLj jlJI jiSLitllj jlJLSHJI 3j^ 

J-Lbl J 3.1 {y> j! a^aljJVl alj ^-1 juTaJb 

^abstLjij 

(j^J ^j-aJ3j <U 1 i liajju *(_^3(j^^ ‘ - Li 11^ ^j^jLSJLi ^ i a"n Lo Lol 

^a-Lc.j (jj_iLiJI (jci (J^-LabJ! Sjjyjua ^I ' Lx SjLjiVLi LlA ^ 3"X i a -x 
A-C. 3 j. h~ i 11 (J i ii itl Sxajxs (jLiiiJ aLulj_jJI (-jjjjlII (jbilj^aLi Jj' *3 j I aj°l 3Lia»JI 
(J^-I -a- qj i(_jL>ijVI (_ t 1c. (jg I j 3 11 (l^JjJljJI (J^I ar 3 l IjjjLill (_>b>3 (3j>Ia 

dJ j l!i3^ ,3 i <: 4 j i n i'd l ^j-a La-A^L>* 4 ^j^a 
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Q^iloJIg L^gJ^jjJI QJU 6^plyjl 


^JLt-saj 4 jj^JI jlj 4 -uluo CjIjL-lcwI <L>. Ijj j I j_<s Lufc jjj|_2JLj Ju V 
^jlc. BIjJlI jl ^ I c. (jlsj-a-3 Loj_ui jjjlJLil Lajlscj (_yI<JI S < j ♦ <^UC 

. L^_ajl2w1 (j7 ^ ji 1 <^/4 j-«l£ cPbj s-*-^ i -. , i t,, . ) jf 

^^yjljjJI ^Ijl jjjLaJI ^1 Jiir~ i »V JlJU 4J£ cillj ^1 cJ&Luaj 

4 jl flf.j 4_u.ilj 4 _ujjIj3 CjV*\ mi ^ j-uj LiL>. j_U J-^>* CjjJl>. Juu 

S3jV^-J! J 1 ^ <•^■>^.<11 LA^- U J ^ -<J1 Cj jl ^ Mill s> 1 ' " Jill I j j *) ^ * l_A_£ 

j-p-xj ScjIjIj_UI oiut> jUtjV jj^UI g-L^-UJ' Jj^j 

j-uj Q-c^-j LjL_ujj ji_L>JI ^ i <^j (J_^j>JI j_« 4 JL>.j-c 4jI t$ j-ULseU jlla 

.i_jL-^>.VI 4_laj>J IJuj jL_u_)VI Jijjv jj CjLLuo jL> 1 gif. S4 jLjj>J Jl>. j 
JlL3 4 J <; f. JjLSj j£.lU nilll ^Lu j£LJ>l 4 jI <;f. J_A jjJ 

jll>Jlj j»Vta jrU jj-»L^I J^l cr^ 1 ^ ^ iSJLalsVI 

^J_jJI g.\ I toVI j_4 C-JJ) I t">U J_& tS (Jjl».| 4^>- j_« (_p£>jJL! £_LAJ t4_O^Lj j_A 

p(J_Aj S3 j-<-u-llU J_alj_>JI CjLuaj^JLl Ijj^itJ (jl j^jLSJI 

2^1 LbU^cl I jl jl / d, 1 \ *\Uj Ij| 4 U 4_<_lijLc>5 S^L_uLj ^/j >U11 

S v L^i)f! ^jlc, f ? c^UJ^U 4^L <y*UJ! 

^-L5tX-aJl jLoijVI JujL>0 (JjJV VIJ-L-u^-UJ 4_JJJjLill 4 ^>.jJI (j-0 J-oVI (j^LI 
(. .JaJLj 4_3 Jjl11I 4j jl£_t2Lj_4 j_c (j^l V*m < n jjjl2JI jl jJl_uj .^^ULiJI jLfujVlj 
(—jj-ulJI 4^>JL*-o j_c 4 _jIjjJI 4_<_uJ_La jLLaj g.L^.l»JI jSL$_j jl (_^jIjjJI 
jl (Jl J h i »l jl * Jl^Ij ((jr^>.)) (j-sL^jl jl J>jJLLa «j^>*» 4jLu^i-J 4_uljjJI 

Cj L U a J' ^L>o j_c Jl^QU ^ mi Jl <-jjUo l-JLUjj j-«VI j^-lj t<— uUla «ju>-)) 

. jlSL«j jLcj jjjLSJl 4^.56 j Lc lajfcj 

:UIj^JI ^LUf 

4_<-uw\ '< it)) «ilj| (_y I f. IjjL 2 j_j_i-fisl jl Jljjl^JI g-1 — ljv VI ^ I c. jl tiLii V 

(Jj Ml J J-UZ-Lc. J’Lbl (_ y ic. JlC. 1 < iM t a i(^jL« JutJ Ij 1 ^ J^l jj^J «4_JJ IJ J 

jl (j-^l ^ *^l jl 4_L>j_Lll 4 j j_A jjjLill ^alstlLi^ Luljj ^t^.u3 

4_<_uJl_LA Ci 4 I ^ jLJJ V L-j-jS" . 4_UIJjJI t_J^_L*JI j£, 4j>ol_(JI (J^Ij-aVI (JjJ-Sj 

Jcvl^Jl j^_SJI 'J^tl j^_SJ| ^JLLa-c 1 11^." , ,,l j^^ jl^ ^^Jl 4 jIjjJI 

^y^beJh ^llul jl 4-iALgj £^jl (J^- lj-il^ jL^ijVl Jjlj> 0 SjjJa jj^ Mitllj 
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qIuuUI jjjnog I^P9J9 jjJI 


L yajil . LjjlLa^a J Copies j*_ 4 JiiJI JJiC ^L»J OJ^ ‘ t3^ 

^jlSLc 3 ,>, s JS £jj £jjQ LlJj- 3 4j|j)^Jl 4_t_u jJ_A dcI$L4^ l3j Luj-C 1 Jufc 

BIjJLl 0 J 1 -A (jj£l y Q-l>- 4 L^J ^J-U-J J-^>«j 1 yj 3Ij-fl! (jr-9 4 La 

£)j)*\ j <n ^i . jj ^ 4_*_t^j_J 3 jJL <* M <>» -v. ^jL^La Jbj_3e-o jf£| 4J 4 _u_u_lILj 

(jLSLa^/Lj j 1^1 j Ml U_£ 10JJLC.J (jjh Ml nT JL-cl <j_A 3 jj9LlC Jli. 

4 4jj.Ju.lJ 1 4jt_U^JIj 4(Jj-ifgjJI (J-3_*J! j,i.UUJ ((CjLLoJI )) £-A (J-xLuJI 

.£ll **w3j^IjJI 

<—31 jlaIj jlj! 3LpJI ^1^-j jjjUU 4 1 < M?Uj JjLoJlI L_3il3ej 1 _La 
^1 j-3fcJL<-ul 4 _j_3_j^ jj_ 2_j 31 Ijj a (jjjLSJl jjj ^. *^13 <3LpJ! ^Ic. 
4^jJu>. 4 _jI * L^_aI JiieJL^L ^niiiii 3^ !3l Laj 4L4] £_*IL>JJ 

Jjw! 3- 0 j-Ju-lJ 1 3- 0 ^c_<-u_J jLkJ ^xljj ^_<Ja jj ^U-cJI 

tVr tlj ^ j 311 J^l 3 < *-ll dJJ3 j-La (jjjLSJI <—oej ^1 t J <^4l £u£l3*-a 

CjLl4JJ>J,1 < J'~'*? J->JI (jul(jl . 3 JljLjJI 

(j_u_Lv Jlj J_>o ♦ j U ",, „j ^1 .UVl4 14_u IjjJ I 4_<_u JlI^JI (j7 £ J ♦ 311 1 ijJjLijj 

3^ 131 La jJjJJj ^jjjJIjil lLUjuj 4 J^>JI ^j-c 3 j^Lla 3jJi3 Juu ^_L>JI 

LlAj 4^^^.! 3^-jo c_jL>ijV! 4^j-u-L>J 1 J^Utl ^jLia^ej 

(jj-6 131 3jL-il Ij^-A (j-4 (j>-jL3Jl (j^i 1 rr") ^j| 4 _j1jjJ1 4_«_uJl_L^J 1 

^jjjJljjl lx_4 ^_L>J1 ^j-u-cv- JJl>*j 1 Jajj^lJl (jjlc. <-^jjl 1I1 CxcLIalujil 

. 4j1 j_lI1 JlJLq (J3L11 l ^u_L>J1 j Lu - L ' ( y^ 
3Lj_>J 1 ^JLc lg3l-v. 4_ujjl_3Jl cjMSLAJLI JUJLl 1 juk ^>«n 

(j-o 4 jj_U 1 g> 3 L / n Cj_iI£" 1 4^>»LJ1 ^c. L .-^ 11 3 h 11 ^j_j jJsaUj j-^ L»_l 1 

j’jjJLI (J-A : 4_u jjL 3J1 4-Ht-uVl ^j-x LJlC j-pJ ^cLL^aJl 3htl (j^ ^jj-ll 
^J3U! ^ r cj_jJl jJljJl (jS4_ulj j-ujG 4^.jjJI Jjfc ( J- > * 

.jcJl . .ScjIj-j^JU 4« mi ?Hj JL>J1 c 3j<j 
4_^>-LlI1 3^ j L.4.H ^jLllII (J»l <iilj (j! <_dJ3 3^ o! 

^3 **■ jl£ 3 _(-oV 1 3^ ^c_<_4ij 3^^ 4_4-ol^Jl 3 ^L_ojJ 1 j aijjdl 

(Jr1_J 3-J-* 4 _jIjjJ1 <LuJ '( A) ^ 1 C. (jJ-SL lS 44>1_lLo ^.LlC. ^3 jl 4«il^3 
4_ls jLl»Tu-u 1 J 4a£ 4 _x£ (jLjjlL 1 *>$ st\~±. ^.jg-Jl £j-A Q*"< 3 ■ U> 

4j»j «L> 4-uIoL^^ 3I^JLl i (d J-<-4j ^Lcl (jr jIslJLb 3 ^ ^ 
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Q^iloJIg L^gJ^jjJI QJU 6^plyjl 


^ Ijl «>>^tl 0j_A mis 4-£L_u JSLtllJLl 0jui> 43^ ^jl VI ^j-o-ji 
4-u-ollL) 4_pLui-><JI 4ll Mill ^ojjj 4 Julj jJsljJI I ^ic j^cJj ^aJj ^U1*JI jJL>- 

4_l>»jJ^j_JI ^j)i»US jJlSJLI ^ U»~mi jl^mjiii J-A ^aIL>JJj 

t 's~i J-UJ S L(£Lx- 4 LtuTu ^ / ... 1 tl L& ^j_A J_JL_>0 ^1 43j_*J,! 4 - LA- u J C^fcJIJ 

3 ^ til j? t4j^tj ^LlII I jla 4<2_>*^vLaj ^Ui t U j-L^aJ! Ly »_i-(j lil La:j_a 

^JLuaJ 1 Jufc JJl^J jt 4(jjjLSJI ^jjC. £_<_A-> ^j| ^_aTl>«-1 I C--<J>»IJ ^)_A 

.4jjjJI 4aLLaJI ^LLaj Jjl3 La£ ^aIL>«J.I 

J-LaJ ^aJjlII ^-A- o J.1 ^jL<J 4Jjj < H A CjI J-UO! JjLaJIj ^_jJ! ^A-JLjlJI 

(jy^U Ju9 ^1 I Cj^t-Jlj 4j^_tiu_JI ^JlC. * ijLtlll g. 

4_j1^ l-cCjjj [£j-± La^ ♦ 4_uljjJI 4 _<_u JlL^JI 4>JlA Jilt 4 ^jlII 

^lc. (JjjLaJLj 1 * a * | &J-& JIa 3juL_u_a i^c. ^aTl>JL1 ^_u_aI jJ 

3aL<_j)j tL^Ibi-uIaj 3ju^. 4^*1! (jLi 4_jl_A-jj ( jj* ^a-CjJI 

4j|jjJI 4 _<_uJlL& ^y-L^JU JlO-jJI £^-tfuJIj g. { ^juj l_^j|^JSe_LA jLSfcTu-ul 

j-iJ ^JLuaj L^j^tJ (J-oAj j-A ^LjlII I ^j_A LlIdjj 4jl3J 

£-1jj 1 (J-uLlU 4 »j r mi 4Hj_a c « 1 < mJ g.\j£> 4J ^LscjJj t^jLUj-tjjJI 

3.itaj JLse-a 4jIjjJI 4_<_uJ_u& CjLa-j-lL^j ^LLaj La^ . 

. 4_lcLa1>-'^I 4_ajLaJLI (j_A LajlSJj J_lusL>JLIj £)lj_pJ! (j\ 1 njrLL>)J! 
^j_C L-jJ-lieJ 4 jIjjJ1 4_<_uJlI^J 4_ujjLaJI JjLjJ,! ^j| ^jLua£»j 

1 ^j4 Lj^-Laj 4-^.y^l Cjljj-LaUJI 4Unilj_J jLu tilij 

cjilniej tQ^jLSJI 41 ♦ 4?J Ml La _}Ju>o j_«_u ^ jy l]l CjIjLu^.VI^ 4^-laJI 3^-* 
tiJJLLA ^j-SU 4 ^jl 11 ^_pj ^£LaJI Jlj>o 3>p9 lLULu^ C« mij!4 4 LlA 4^^j>.Vl 
3 LL 2-3 V~tl ^j_«_u ^^_jJ! ^JLtU 44^- C JJI ^_£p9 

^_i_>JI ^Jl 3J) 4 -Ll<-u^ ^j_a 4jIjjJI 4_<_oJlLA ^^-sc-a 

p j 3 tlj 3j-^ Lr~^ Lr^! ^hL^iJ^I jJSj-J 1 ( j_A 

^-cLaTljvVI jjjlJLI j-Laj 3 jLc. 1 < ^k>~j j_uuJl Ijla 

^A-J 4 ( J_j_aJ,I J-4-saAJI j_a j-Aj mi pi ^aIL>JLIj Lt^-jJ^ip! *(j-« Cr^” 
t 4 ^ , ,,V 1 ^3 ^j-Aj ^jJjlII 4_la_u L$_ajv}Lj 4-la-A Ij ^-aTl>JU 4_upillj Lcw^J^uil 








:Aji j, g^, Ui*$ L»$1»«J1 

:ljI jJI i_2lu£jj 4dj_*ll 

(_£Jjj 4_o.jJ j_lu!I 4j3jjtX! (jl t _ r 3 (jluuijl t *1 wi i V 
I Jut (j-u-i] *4ul jj (jLuuVI d!ljj| juuiu ^\ j'j. c" i nl_) 
( _ 3 Io. dll jJI ojut t iijj'C" (jrll i^Jp L^-iT (Jj (ULui^i 

jufuuj j»jl*J! (jl (Jjj i4ul j du9jJI i4^jluu juJj 
J-C.1 > n 1 Lc-4 i4"tt is > t*. 11 q , .i-a-'lLi O'—>^1 

<3j^ JxAi !>* duaiuJI JuauO (jk. 

Jj_3 1^1 MI_1 (jjj .(Jjui.1 4 ^ j. (juO 3j c~ 1 'I a 4 jj it a 
iljul diljuiill JlujI jj! joJLuJI t 33" a 
j j j <~ jut (jjJ.11- . j ■> • ,juo (jjjuSuiJ! oj-SJI L^jlSj 
£_LOJJ 4<J .l^tl ^U3JUuaitU JUU1 _l 1I (j^t_l LjjJaJ 4^>*J 
. ^ ^ t A i , ,, * t l \ ^LujVI 
<>A (jr^cljJI <j-« J^! Lsr lc. 

iJT £i CjL^Luu^VI 4l.la -&Ij 3 jj_L aj>- ^-luojj (jl 4jj_ifu_JI 

^j-u-ji t (cjLuLpJI = ^Lp^VI ^i^.) Lcfc.jJjojJI 

u_ 1 1 n-a-4 ^u-uajuJI dllj i _JuL 'j . -d 3 a 4j|j Jo. ( _ r 3 
jLuuj^^U 4j i mML ijIliLill ijjja ijl»-a dll j iSjjtA^ Jj 
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OluuUI jxtaog UpjJjxJI 


4 og'q i-ajiiSLy i 3 MiCij Jljj V j»^ll jjLjtiVla. <jlj£ux^>j iiijjL>JI 
^jSLa-i (j! Sj^Ls L^jSJLA (jLi_ujVI CjIjJLS 3j^Ls O' ^aise-i 

jjl jljl Lo lil OjI ~i -a-" I III (^1 (jLjij^M (jlj 1 1 3 l~i V a O' 

. a" (hLi LfcjLaujj 3 Ll>JI LuiLa^. aI Lo^O a , ,..V< 4_o^^j Jl£.L_uj 

i m a~ (Jj-LaJ L-LjIj a i~j 1 "I U»-^.\l a J^Ls. jjjs ja^al! J^ni I L * -La_ ~ a Lij| 

IjLaujj ^jl (4_jLa_tJ ij- u - C lII 4_ki^ < ii^ SLjjJI ^Lajj 3ljL?J, LlI 

J i>i3_t i_3j.au ^njjUtl 3t-i 1 . 0 VI iUi i>itLa i(jV! jjglMI ^,3 jii-I IJljJl>. 

(j-aj iLaniej 41J3_t (_£ jJI (jjaJj 4 j 3 jtukLaaJj j-aajLalLi jj-a jjVI 

J-a-C. ij-Liilll JjJas*j ^ j-aaaJ Cr^i 4UJa>all (jLaujVI jjl 

i(jVI 4-all Q h M (j I (_£jjy_iaaJI aj .SjjJLsJU 3jlji! ^al Jlir"i i nl ( _ y 3 43ljl 

L‘homme et 4 " *< j \j (jLaujVI ( _ T 4> 3 jls-jJI iill3 t 4 a V i>> 3 jl>.j ^ aj^=^ jO> 


i_ocj 43lu ^ 4 jjJOlI!j oj- 3£ tjl i.i'iVI <jl3 11 jj isonEnvrionnement 

£_a (JjLjljJLj Q^U" mi > aLa-ic. ^Jj3^^ 1 (jlj i3ja>j£ Ij j"i» t (j| 

4-j| La^ i4_La aja>. 4 ~i mj (jLauj^M 4jjj (Jjui.1 4 atVil (j-o (jJj^iia 

. <Cu-U 

tU mijJI CjIj-jJSLjj t^-C-L^ T L- ^ V' 4 U m.j ^ jr J_c (jL<_u_j^/l jjjG 4_<_u!j.ij 

»Lo-U-U 4_al_Aj 3 JljJl>. CjVLse-o ^jL^IuLu-u 14j 1 r. ' 

g-"iTi Mil I juk Jj- 0 * ' 6j^ r - IJ tlj j-claL>JI 

Qj>hr t\& 4H3_Jiij i^**n IjlA £)tj tdiLuLuJI q -o ^j! 

4_£^Lc 4_La_xJj-« 4_ul_u tJ ^T <J£ ^-L-Ljj 3^^ 


. 4Tt.u-Lj 


it jjL_JI j genes Cj1_Llj>J1 j t 4J_lj_j j ^L^JI 4 j < 3 jjvjJI 

^ j JL-saAjl tJJLaJtj 

c^Juk l^I 4 L^jli 3l_j_>JI 44_3t_i^aJL j 3jlaj JSUI 
Crl$-y U* c^l HSj^ o^i 

4_lc^J ^Jlc ^ t > hj j-Aj 4_ul Jl>.jJI 4_<_4jL>JI 3^LlS 

JJl^j 4 4TlLu (jj£ ^^21! dJJj ^ylc. 3^ U>j . ..If lLUjiSj 4jJLs 

4jujj^_i^ 4tilIjL^ 4 jUtl 3 jLl^> 3 ^ 4-<al3j 4jLj^ 


2M 





goub t oJIg QtwuUlc) 6 1, 1, 7.1. 1 (Q-plojoJIg—ppC)Jc)_ijJI 6jminll 


La ^J-alj^. ^j_a (J_aLt^ <_dj_L^Zb La /d j r»- ,~, ^JLa^L 

fpL$J j I JuTa 4 < nfi) £p Ju U (p-ait-jJI j| ^JllII <LL£ ^yajjui 

. 4_coij Ijiai*. jJI 

t(jr k. 3j_Li_u_uJI 4^^ ^aSLfcTJl iJ7 £ 4_uISLI 1 CjLa}L*JI 4 •jjU eiJlj.il £)l 
< nV<t iau-uLLoj <_3l£ 4-La-ui 4_jJj ^LbtJ La 3jJL jjJjj t4_pJI 3jp.VI 
I ^ da^Laoj 4_pLap*VI 4li.Jl (j^c. Ij3 J}LL jj_a £)L_4i_iVl 

Laj Lp.jJj_pJI JJL>. (jr 3 cjlaLoiTt^VLa 4 L^jLju^Ijj ipa^LLIj 

^LaT-^l j_uj (jJj^ujlJ I j Ju>.IjJI 4_j!bfcjJI LgjLLLiu ^j-a 4_jJI Jj_uajJI 

: jjJaLt-uTu p^U •*. <j 4^_a^vl ^aJL*J1 (JT ^ ^a_c. 1 jJI j_Ju_J 1 


*dt>t j~i- sJttJ JA 

(j-a IjjLJ_ a 1 g if. 4 3~ mi 1,1 4I1jJl>JI IpajJbu Lp. jJj_j_JI ^jtVmn J_& t^jJ 
£p 4 (Jj>.JlJ j I 4j_Ju_lJI 4_<_u Jl_u 4)J 4g.Lp.VI Ip.jJjj£[JJ tCjl_LJ_>JI 4_t_u JlJ-A (JlLa 
(-J&lj-cVlj a-TipU.! (jy-Lc. Ljj Jp Ij_uju 4jL3pilj 4 _jJL>JI Lpljl^Jbl Jjjjla 
liil i »1 jl £-Lppl ^jSLad J-A 4^-pjVl $ jj_3JI I JlA 4jL^j 4_p 4 jjL_oJI 
4CjL^1 4jI i_Jij_JU jI J.J < m»I 1 5l ‘ Lstp-jj Jjal I Jl& ScjIj-uljlIJI oJJt 
4CjLjJL 3_*JI LLaj Tr I a Ij-pLj ( j-ujL<u <_3 j-uj ^pJI CjLLj-lL^j 4j lj 

Jpu V lamentabite sociale 4-p.LaTp.VI 4_til*JI jV 4 4_pLap.VI CjL_ujLailj 
. ^alx! I <>j£TLu La 4J t a ) 

CjbtjV 4j?t_uj jjIu c_jj_tj>JI 4 >Jl^ 41 JlA jjL» Jlta (J_a^>JI j-la <_j 
(jTSISLlI!) J-^lrJI Lp.jJ^_u (l) : tjy-A) ^jj^Lj-a 4 j^Lj c_jp>JI C.<-aT 4Tt^t_j 
CjLj-LsjlII ^_j_ap- CL<pt_5 44j^pJI aLta^tSLlI (3) 4 CjLj j_a^plI ^ai^. (2) 

L-t-ft-tTuJ 1 4 LpLdJ^ LuL<_u_42j ^j| 4_ujTt] 1 ^JLc. jpj 4 1950 Lpl 4-aj^Lil 
4_i5Lj-a 1 —LjJlJ \ j Laj^ ^_3_p 4 _uJl»J! cjL^I /;r,<VI I lLU j /1 ^ 1.t 

4 i i/i % 4^—aTpJ»! 3Lp ^j-a La ^jlSLa ^aJ 151 4 4_p.Lap.Vl 

jl 4_j_ij_»aJI p-jLcjJlj CjL>.L>J! ^j_a LLa_jJL>Jl IjlA Lp.ljJijV 4-pol_La 
((imagination sociale Lap.VI jj tl» ^oLj 4-l-L»-j (^jJI 4 4-pLapJI 
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qIuuUI jj^xog I^P9J9 jjJI 


(j \.j t j 4 —uljj Mil * 4_j_c I t4_j_3^LJvI t4_ l^-l£ t3 Jlj JlC. Cj^*\ uia 

<Cj}L£LAJLI lillj (j-C. I dLpwVl f.\ 4 \c. JlIc. Ljj*.jJj_uJ! 

1—lj>» jJ^-ijJI j)l tBjljVI 4^L^t_u3 4J LI Ls^L>. tJjJi]! 

.CjIJ^ txU £>iifcJ <jjj ^_oll c_x^Jj <jJ 

-ijJux ( J? _3 J_Lij l_3j_<_u L^pS *CjL>.LLs »U 

jjbjlb LuSL^J ^ 3 ■ .U~ tl ^JLlIIj tdxJJe_JI ^Jl*_U 4_L&IjJI 4JUJI ^ <V°t .(Jj_3_*JJ 

( jr ^ jj)~ ( hLj 4_<_u_<_uJ_4 j-jJl-o ^!j (3-^J 4-tSL^.U CjljjJaHJI j_4 I.}JlC. 

Francois Jacob 1_4 _a Lcajj^ ^ (jj^-Ll c jjj_u^ <jj jLu_ulj growjj-iu^j^jJI 
^LjlJI jl nil < 11U Pierre Royer j * Jjjj 2^jL>. (_ylc j^L>JI (^xjJ^-uJI 

jLlSLH 3 juL_u VI *Vj Jt JjL>. o-o. Ltjjjj^ ^>- jJj-tS^rJIj ^4 UII Ca^-lU 

^1*J! jjQ I jj j)l Lo»jJ^_uJI jIIdI 3j.u£Jl 4-t.4-t.aJI [£ 
Bjjlll t>juk cjljjstiL ^4 jL*JLLs_4 J}U* ( j_4 laBiologie etla societe tj_4lL>Jllj 

'j 3 j 1 Q^_3J| ojL*j|j 4 jj Jl>. jiiU,j (jj^-iTu.*JI j)j_3JI (J^L^. 4 _cv,jJ^_uJI 
1_4_l3 4JIIL4VI j)_4 4_1_4_>- ljj£j Jl9j 

1 4 ^ ^ 4 ^ cj! 1 1 h7s 4 L3-3->- jus L-JaJlj LevjJ^uJI (jl :I j-jISLUI 
(J_I1_4 (j_4 lUj Lu-uTtSLI. I 0 JlA it— jL>Q VI ^yJLc.^ (^J-i-U-iJ I (j^_i_u_>0 (^ylc. t*N < . .< 11 (j_4 
c_jj_j_*JI 4_t-aL>.j tj_4-5fcll 4_3 jL_oJI (__Pol^_4jLI ^£L J Ll (—al mh^VI tJ_4^>JI £_L4 
^»*jJI ^jL>. 4_5e_3ll»t 4-jj-iTa-iJI 3 />»jj ,\I i(_y£.LLt-iaJI L-jLt-sa^VI i4_uljjJI 
(_y-lJI CjIjUoVI 0 JlA (jSJj .3 JuJl>. 4_x^ j)3 -vj 4_lC.I_4H>*I (jr li L4K ^Jl 1 <n 
4 I < M (II JpiJU ^lj^>* Qj* (J-4-tJI (jj-t-u (_y^ L^ifc-t^aj (-< 31-V Lt]j_L4 3lj-U 

J-4-> (^2^L Vl_J ^_JJj i4_0-jJ^-U-4-t£. I^TCV- I C-t-Sl (^yil (^jJj t I 

4^>-L>^ (_y^ j^j mi ill (jjlSJI (_y-3_u ij_4-*JI j-4 Oj mi c. 4_<_u_4 1 _>iJI (_yT(j^ t(J-3-IaJI 
' (jj ^ A 11 ^_4j jJjLj Vlji4-L_->J > I (^yJl 4 jLo£,j 4jLc.j ^1 

4x.j_>JI ^JlA J3UII j)_4jj ^yjJI 4^_j_JI ^yifc Cxjl^ J< Mi l (^-UUJ'j 

L-4-l^ < d *>-,>> sj ^l_4jJ| 3" I ^j>UI Ij ^ AL»t ♦ tl , U,, : ;, < t, I jj_4 

(_y-3_b t 4_4j_4VI (_y_b L^JLt_4 4_jl t>>->JI jjj c.tJL > . *J-4 -jlII Jj-UI (J-* ^Vl 

J U -%. I JL-Aj i4jl t^^ll JJ J (_y3 J-ilLs jrU^L4 4_*_JJ I (j_4 I Lt-aJj.^ 

4_tSJ . jVI L&-4-4 (j-tui JlJjJI (j-u-cv jL l l v I : jjrLL>JI ^j-uJLv 
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goub t oJIg qLauuUI^ 6 1, 1, 7.1. 1 p_ut>LnjcJlg—G^pcpcjjjJI 6jminll 


La ^J-lS j_a-> Sk> LLaj (j I La^ . 1 1 4_a_iL>- cJU j£^ t_3j_<_u 

I Jl_A ^_jLIj . l1U3 4_<_ujLa_a ^ 1 ^ t^£,l_AUjwVI jj II jij^db 

^Jla Lrr L 1 4 -aj9jILa Equilibre demographique (jjljlll ^ c_>l ji^L-uVI 

4l £jj>*VLjj assimilations mentales 4 -lIa jJI cQUaIIIj CjL>.L>JI c 
j^jJI (jjJ jj o-tj^-3 cjL>.jj>j (jl jJLJI ^jLlill c 

Rhytme ^LajVI Jj».jlILj ^jl J_j_s j ^ ^ ^ mi ^_i^l 4 _a-l3 

4 (^i aLc (~m^) <jI ^Ullj 4(jjl jj 4_uL>JI 4_J VI lLUj (^^I^jlaaJlII 

4_uIjjJI CjLL l> JI (j^£- 4jjL>JI t-jjLfcltJI La It La^-jjG 4j^ L^jL^ i\jtjJt^>- 
^-ILv t^A-IG ^j_l L^_j 1 tLuljj ^LLLaTla jljjal <_iL>ol^ 14jj-tfo.iJI 

. JjaVl (jjGJI IjlA 4jL^j 

lt JLc Jjl <'^j •-> j ^ j MU 11 aj_}j j-a*JI 4JLUI : 4->«_u^j J^lal 3Lt_>- 

^ T la T lSj t3wLuu_tjj 4 Ujmi‘i <L>.(jLa-cIs ( _ r ic J-aaJI Lkj_t£.j 4 _aJlaI(JII I jJLJI 
^j7i j t ) (jl V 4 _jL*JI j_& 3] 4-jwj) V j i'm II 4_i£.jj (j\j-u3tLj£ t4 jl31II L^IJ-laj 
J^-Sj j-_a-*JI 4JLUI jJ l_lj jJs . 3jljj>. a ->■ ,s> \^ M jj U ( jii_uu I Jj t^Lj^ls 
j-A- * —I ^ ^Vl Jl>JI £)l jl t4_L*_us t4_ufcljJI 4-t^.jJ^ijJI 4j aUII CjLjISLaVI 

11950 , 1850 ^Lc. 4 _jLa j_a tA_}ju». jjl^>"ll jjuj La£ t^jL-ujVI 

JjULA (Jjtoj (j I 4 -LC.La Tuv VI CjLaJL>JIj ^La ^ VI ^j-A Mil Wf ( mI L-claJI 
V jLs LiLLt-A ^_a-*JI (j-A ^^^Lusl < >ij ♦ LaLc, j-a-*JI 

t^Lc 4 jLa jLt-ss ^ tjjUtl j-ajlII (Jjula ^jl 

4-Ljjla ^Ldojl (j-AJ^s oL^Vl (j-u-AJ 4 _lCj lLLI 3 <-3jLuaj 

j-aaJI ajlloj ^aLu .Aj^jIUI atlj 4-uTuLatJ.I L^jjjJaJI 

LULAj OJ ^ I «j L_L_u ^_l^VL^ t^L a- cv I JLx ^j-A 4 jJl>*j LI 
N ^a tl U .tlj uULAill ^4] ijjujI llt-o jJu-^VIj Activite et experience 
• N "< a 4 tL*_A (jGLjVI ^ I r. ^ II jl<-uj aJ -L uoVI ^aa-aLaJ,I o-^ 

J-JLJ ^aJ J-AJlII ^jl ^4-AJ Js>* I V HJ* ?l J Ml 1 (J I <--<ASEJ 4_j| JLjLjJI ^J) ^ A U 
^j-A Lul^j jj-aJG ^ 3-llj jJa ^cLaTcvVI ^jl ^ <>sll ^jij ^o-ulII L-t-ujSLI Ljjjj-^ 

♦^O-AJ (^L tOAtill ^1 J4II 

3Ll>JI J^I^_a t ^ I" 4- ^ JuJlaa (j I ^j>-jJ.I :5Lt_>J I c A.n^i A JUJUJ 

Ll>.jJjJ5JJI j^j>o (^jJI C^StjJI t4-1 -laJs I 4-Cvji ajlJ I Ajjldl Cjlj-ge-LA J-A 
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QluuUI jjjao 9 Up9J9aaJI 


CjUUUI ^JlSj Jjal CjIjjUoj i(_^_ol 4_La cULtalijj (j-a (jUu-»VI 

^pJ! {£, I t4_j JljlJ,! (jlatj^VI ^ 1 f. c—tlail ^_La_u_u t4j^-L>Jl <-«l si «>»t 1 

tC-t-ulaJI 4-Jj)j t <i a I Jl^j t~* tdUjJI <_jU_uI cJU 4_u_u (js mi 4 4J CxjlS^ 
j*^_JI jUa H | Ju& ^ ^jJ! fJ>U ^j_uajJI 

^^ae-aa? ^yJLliljj tjtLlAII (j_« J^lULiJ t^jVl ^Juuj ^MaJI 4_lCJ_LJ t-JLLaj 
(j_uj JlJI t > j < t*> 11 ^j"i < ,ij 4 4_L&IjJI ^1*11 tliLilajJL U*3j (_paj^J,l 

Ij-oJuL jI £ Lila VI ( jr lc (jj)^»j < m 4a I c_ 4 jj (j_a ^j-u-jij 4 4jLo* JS Jj-s^ljim 
<j£.J (Jj U- < 1 11 ^p\-*3\ (jr ^ Ujiir"i / .1 !> I JjL-u^l j)_C (J-ujJ t ^-doe.4-U LL_u_>. 

.(j-aj^Jll ^.LLg ( _ r 3 U_JI ^^yllll £jlHi! 

^^ae-dal Jui^ Ij-iaj la sante 4ar <^ll jl jJsljJI :4>« j*A4 

^LbjJI j_« 4_IL>. ,/>\\ n :^JLj US 4_J,L*JI a ~»- ,^tl ^Ula-Lo ^fjJ 1 

4_aL*JI jf ^UjJLl ^IjuUI _j-ae_a C< I .m!j i(jy £.Uo.Vlj t^ylrttll < n-*tl 

4_jj9|jJI jl JlLJI i^e-uz Jl jU-daJI 4 -luu ^JlII j_& JuJiacaJI I JlA JU «Jali3 

Cjj- J lj Ju 9 Lgjli ((^UjJLl 4- ft - u Ia)) c jl cillli ^1 i^pajJJ • L^U TuU 

t l-jL u-uVI SjJjlLs 4 4_iSj_a Ual^-al CjjUa 4 -aJluIJLI CjU^L>J,I ^pal^aaU 

J_«lj_»Jlj 4_j_3UiaJlj <U_iUI 4JUJIJ 14-0 Ll<mSLII jljJLlj 4 4 jIjjJI L^_l 3 jaJj 
l^-o VI (jl ii 1 „n ^LU «4^j_>JI aJl^j *\ Jl*JU» i4_t^.Ul>-Vlj 4jjUaIt^VI 

j)LIa^ 1 M II (_pa!j_dl (j^i t) j)l 11 1 hIj (((Jj_3tSLlIj (jij>.JuJIj)) 14 j i 1 <?II 

CjLSJLw Cj>U 4_L C. C_<JJl^nj U (3^J 3j^jJlI 4-uU>J! CjUULI ^Palj^al 

.<(5^-uaL jlXI 4lUlj GjI)) (^U 4_jj^j jj-lj 

ljjU U4 3^-^><-ll L^Jjl-stJ 1 —Sj_<_u t(j nSt Uj :4-LtjJI (J^dIj^U 
c_xaeJ (^-cUTcvI ^lj)^lt 4 \ 1 tiiUj Pollution Cjj-ITJU tl^jlj 4-ualj^l 

4jjJ| (jlaj -oj 4jjJp I JlAj j_^IL>J.I ( jr b Ualj_cl t_ « 1 < mj 4jV t4HjjU_fl 

jJ^T^ t J^VI (_ ? _b Jal^U^LI ^IjJ (j£. CUatjJI ^LSe-tluJ (_y£.jLujiJ U-4 i3jujL>- 
CjLjJIJ-UIIj j^Juil L? lc. (jUjVl JjL^ (j^S Jiatil ciJljJ ijJjUJIj 

*UJL*J! ^VJ^* j-tU ^ (Jj^l 2 UL^aJ.I :^laJiJlj ^jLSLluJI 

(jl S < . 1 II (jA_j ^uUJI (jlajljuJI jj-^JI ljuk 4 jU> jLSUI (j^_t^.jJj_uJI 
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gouLs t oJIg qLauuUI^ 6 1, 1, 7.1. 1 p_ut>LnjcJlg—6jminll 


6,2 J-i-ol j-« 4 $ t n ) jLjJ_4 4,5 ^1 y>* i^yLii u ei&j_<_u 42000 ^Lc 4*1 jiiJIj 
cJu-ojj jLiLa j_« j-L4-4iil Jtil j^SLj 4 4^IitILa jl jJL jLiia 

J-oId j^_d_« 400 j_« jl£l jl i^uuLijj^ ciL^ 1500 j_« J^l jLdJll 

I J_£> C j r.l is~i~LJ J 4 4JLl1U Oj-lIlC. C.«-<-4iJl CjI J-L4-.J1 (^43 4^. l_5C_a j_« jjjLlU 
4_uol_J*. 4 _jIjjJI 4_<_oJ l_La ^ I r.j 4 _ ljv jJ j - l - i J 1 Sj^JI tliljL>ijl jl ^?l 4 ^Jul1! 
4 4-C.J jjJ, 1 CjLvL^IIj 4_j£.ljjJI Jj-t-oL>JU 3_}Lj (jy^ Ij-u5^ ^ < »n jl t^n 1 n" i a 

4jl_lojj CjIjVjJI Lo*jJjJ&S J Ijglf. 4 -oJlSIUI jljilxll 

ljr ^ j_JIIj_U cjLj^j 47 -%. L^-L u 4 Luj-Sj ^j-uLlII jjlc jljJ£L<_ul ^-gjlII 

jjjJI jL£L3JI 4_i_<_uj J♦ j >,1 4CjI^VjJI Jjl*_4j JoL3lo*VI 4 3 j_loj 1II jljiLJI 

4 I K mi 1.1 4>JLjfc (jl jJj 4 jl K m II Jl^. t h ts*i) jjLjelu 3j mi C. 4_Lalit]| jj.J 

jV 4 Ijl t l^ Juit ^UJI ^ 4JjjJ1 lAuJI 

jl jJLJI Jjlocj Lc_ 4 44_j^.IjjJI CjIjJ •>*> mi 1,1 J_43 (JjIjuj Jl£ 4_uioJI CjIjJlst" < .1 U 

jL«jj>J!j jJLUl ^ \\>L -il-ijj 4^1 ^miU jl jlLJIj *Ijj j!44*1111 

. (( <_JI J)-4-Uj^j )) JJ.4.41-1^I j (3^-i J 

(_^_A I j BLi_->JI ^_Lc jru 3jjU-%. 4 K mi o dllj (_^JJ i-^Luoj 

^jLUj j-ljuj U 4-4-0L>- ^oL>. (J_4-0£ LaLcV^uIo (^yllil 4 4-U-4JjJjjJI J-J^l_42J»JI 

. lAjUciIil L^_« I jjeIL<_oI (^43 lIoI^-^VI 

:4*jil MS f«L& ^ J»jN 

j£. C-oJoJ! jju-o ( jr ^ 4_>.^_Io j_c Ju V VIJ-<-o jL» jr\H>.LJI jL£ JlSIaj 

^JLc » 1 , ,. l J_a : j_a Sciences de la vie et Societe 4 j Lt^vjJ j-lJI 

jl 4 _*_j_jJoJI (_yl^ jLijjjVI 5 ^_Io_u_4j j-o jlj (^jJt (Lj^-jJ^-uJI) SLpJI 

jLajVI j-^_9 ^ L>^ (_>°^l (1)^ flil (J)J 

t- « 1 ol-Lbj 4 ^_^lo JlS jL^U^Uj SLjOtl] |jUjL>» 1 A A jl ^jaljJI 

jL^LsVI jl cdJj <- I 1 Ml I Ij 4(J| <7**l Mill 4_J^.jj^ T uil 3j,j 1 111! £-A 

:4_uVI 4 _uLl>JI Ljl 1 ^ 1 4?II jLkj 4_t*oL>*j 4 jj^j jl 
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qLuuUI jjjao 9 Up9J9aaJI 


L$_La Q^T(j I ^j_ol_L>.VI i^LjjvVI ^JLc. 3 Jo .j * 

J-aI£jj 4jljol ilajljjj (Biosphere 4_oJI 3j£Jt) l £ j £>Jl <Uj^JU 3joj * 

4 * J > in]\ (jjlIjJ i_La_3_5£J (jjll^3_A ^-C.I_lLa ^-l-uLZLc (_^JU £_A 1 ^ ** 

. l_ul_3_J ^y_<_uL<_uVI JsSj-tfuil 4_*_3lj ^JSLiTuJ 
i^jJI t jj_kAJ ^uLuVI j_hl jJI $.Ll«_uVcjLl>L£J1 ^3^ * 

llII (JiLa .cjLjJIj £j\ ^_ l> JIj ^LujVI j-Lc. j3l£ j JI <i^ 

4_Ll3 ^Lc, (^jJI ( j- c - cjiinitj ^yjJI 4 jIj-la Jij-£ JSJ Jjljjcj 

. 3j^J 4j1 3 JOiJ £j_uJL 3 t^JULJ 1 J**-J > (I 

**»$*$ L»£|£mI! (6nAU# 

^j_A 4 _£jI_3c_a (jjj 4_ojJ^_uJI ^a-u^LaXI 6JJb 3 n (jl ^ 3 <U (j-ujJ 
Lt -3_l_j I Vj 3 ♦ ^ juu 14_c. j_u_a CjMSLJLa ^j_4 4_3Ait3 UoljJL £_^3 _>JsI 

31—loj t^Lc. 4 oj_j 4-jLljv- Cj^L.SLiu.1.I aL>*j JL_a 

^jLl-u oL^VI CjLa-<-u ^A-A I £)_A (jl^ 4-t^lo I JJb lc. ^ ^ K ^-tTo-lJI 

Cu_iL£ (jlj 4_3_1 _j_j jI 4_La_pt_A CjI^-jju ( x_c t 3jC~tl ^ If. IjjLs 4 jj£ CjIjjJSJLI 
Ji^Lsti] u ♦ < in £jt 4-jj mmII Lr k- La-a * JjJo L$] l_3_j^HJI ( jr Lf. 4 jjJu9 

oLluVI J}L>. ((^-pJI uL-pJJ) Biosphere 

c_jj^L>.-4_j_jIjj <Jj-C.)4jMXJI aLaJ L lII *Vj-A i^lj ^ (j^IuLuo ^1 

^ ■ <-^>j La j Jlaj <ClLu (jL_u_iV I 3^_La_u_u jl La j Jlaj 4j| t 

J_a j_t£: t Ij, UV Jui>l 4 -cllII ^JlA (jISLaJ 

u'j^I ^ ^Lcu-j^LI 4 i < n <Hj LJLc. 4_Laj ij^ ju9 JL>JLI I Ju4> 

Jj|j3 4_Lc. aL l a- i ^JI ^J <^-%. (^jJI jjUltl (jl : La-A ^LpjVI (jlluaij 

i^LUl #2^ 1 #1 ^ ^ a>! l_iL^<jjI 3jl*J .(co2) jj<n^l ^-iLi jLc 

j_aVI ! Jl_& J **• n ^ j 1 "« ^JLaJI (jy j^ cjLIJLII 4^L-u_a ^^asLuj 

(jl <-;-<-5eJ <>jLtlD ^LaSLII )j\ 4^^K 3jj-A- t -I>' 4 j9^Lc jj (Jula1\ 

^ "t mi ) 4_i_j_jJI CjjJLj (j-A jLStJJ 4JjJ 4_i^ rt_&L_uJ 4_jJjJ 4 jl_u-£ 3 I j 03^ 
^ c_jL^oLj tillj Lc>JLl US ^JlII 3 Jljju 3jj)UV ^j-A ^aMJ U 
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gouLs t oJIg (jLuuuiUlg 6loU SajAjUI puiftliLoJIg—b^pgJgjoJI 6jimftll 


(poljJLil 4_l$Lia.A tjJJ j ^yJI i_1981 ^ Lc. « 4-u.ui I Cj^lSLiu-Aj ^jLcujVl » Lub£ 

La_l3 1 fll< CjL9jJL>J.L3 t^psjVI CjLpJlj (jlj-t>Jl gJjjl O'**? 

4 \ a ->iJ La (jjl j-3-JIj J_aI£Ll]I Lajj^uj 4_ul JlC J_<_u}L<_u jLLdJ 1 £ m 

♦ (Jj - A - t T uJ i j r l*_A ^j_A ^j b -A- l S L H 

tiJUj <>» f*-*Vl uV aK.MI J^V 1 !>2iVI 6- •• 

CjLLuil ijni>ll ^.Laj ^_<_u jjfc (^jJI £jJlJI Lr^* O 11 * ( > (J^ Q-*-‘^ 1 
t4xvl_<_A j_j_c ^j7i jtll ^ jr L. ^jJL ^ La L^Iaj t4JLuil j_a c 3jCm (jxLp»l 
»(jljj'a-H 4 imi <tL JUJI |j£j 

(J_5jj p j * L", 11 CjLLa£. (jj jb (j^c. ^j_iil Ij 1 ts ")jj jij_jpl ,jl ^-pe-Lco 

^IjlIjI ^yJ! t4 jZnjt-utlj 4 _aL*JI 4jIjjJI 4^uJlLa jLLdI genes« cj 1—Lu>JI» 

jLlTlJv' £)| ^_J_C 4-AjLLaJ {Jj ‘ ^ ^ M 3jiijJ ^A-t-oTlJ 3 Jlj Jl>. 

^Lbtj Jl£ jjJ cJbj i Lul 1 M t It n £)! C_<J?CJ ij^JLA cLsj CjLuJI 

^.A t Cj L Lui I ^j-A £jj (jlaljJL)! JU* 4 K miM- 3 .j*j_Jt ^ ^ 4 Tl.u 

1 a\1 L, A Lu^Laj tciii j ^j-A ^j>>j 3 <tl ^JLaj t LLl3 La-^-a 4_uL LajLscjI 4JLtTu-uI 
t> t^jfrU~IL 1 g**- aJ jjj-L l yc. 3juJu>. CjLLu Jpsej O* ‘4 -Lula CjLLu tjj* 
> 1 $ " < 1 j >j 1 ^ p (_LLa_>JI L-lszj g> ♦ j * L11 Li L^i^p ^Ilil 4_uljjJI 4^pJ! 
CjIj-jJ! » dJJi j_A 4 _*_j_j_LJI 4-lLc. JiL3j>JI c__<j^j La (1)^ 

Cxi jlj (j -4 .cjLjJIj ^-l>JL ^Lkil ^«^_ujp| 

(jL^j ♦ 3 L lj> J' ^a_Lc H n < <il ^-aTl^JLI £ jc . 3j^ 3JljJlc. cj^jLt-A 

jjJalll 4K Mil. 3 JljJl£. ^laLLa IjijL>. jJI aLaJLlII 1 JL^Ij 

Selectionnaturelle ( w * j j L ti c-jlitlLVI) w ♦ j jLtl AU/^>V1 j Evolution 

t^jLxu_»Vlj cjLl-LIIj ju£, ^-xoLxoVI JJSJ! 4 

b!j-bl t4 _h_a^_j ^^_iu_i-iI jj_L_iii ci^j>JLl^ t4x^_u_JI j_a jLl£.L 

4_ LJv l—(Jl ^j_A MM A ! ^j_A (jpLu ^pill 4_C La^>J tCjLfr.Alpe.AJ 

Lj>*LLa Ij-UJU j| t LuJLA Lu 2J^A JjSL JlS t Cj_}L>- V 4 t s~> j^L 4-U-uil 

QjSi ^ji t J^-^jLIuILa ^yil ^jxLlII Jjj^elli 4ijbt-A j£j-3LpJl 4^jpo 

3-la-P 4jj£ La-j) ^jjistA 4j a AL^ 14jjbtHjl 4ijbe-A 

jj_A aL n t_x>.j ciijj ' jjL>~ 11 ^_<_oLxV! jjfc ^jUi! Ijl^ t4ij^. La 

♦ jij-tSLi 1 j ^x.i 1 i/^ti jj-brJi Ijla t^-v. ^pii ji^uai 
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:**$JfeJf 4*>U Ud Qjbi 

lyCuLi^j*. ^1\ ^L-oJI J<^<?tl (J ^ Ljj-tiol JlS L& 

£L_3_JLc. jL^ <Lj}Lj La_$_jJI jLil (j\ ~ j mi j 
^_Uaj|j «<_jj^Lvj t4_olj)j L 3J - C -» Lev jJ^_j_JI 

(jLt-ujV I *j L> |,,. La jJuij 4 j I-L^_cL I La^-La^-la 

J^LoJ ^jISLa! ^ 1 1 ^j La j jLLi t4_La_et_Aj 4 TlLu 
J-±£- J-a£. t ljJ^>. Juful 4 -u- lII 0j_A 
4 mirtlj LjJLc 4_LaJ JlS JL>d! I JJt 
^LUVIj I qpLA J^bJLs ^L-uj^vU 

4_jJLc £_LLaj Laj 4_AjLtaJI <^Atl _}jj La 

t LevjJ^uJI Cj!^J?E_La J^ylLtlu jjl tS\ A <j_A ^jUJ! 

^A If. LgJ ^A-t-aTe I ^.uJV /tl J_UJ 

3jji]|j (LevjJ^_uJI) 3LpJI ^jlc (^^.VLij ^.Lo-VI 

- J j * U Q^JiJ! I Jufc jevljl 4_evjJ^-L->J I 

Julj CjLLaev^LlI (j-siAJ ^1 ^j-saJLitJ Jl3j 

<j_A 4-jJjj tCjLfcLvj^lj CjljestiUj 4 ^j_jla _}J)^j 

LjlTlj t4_ij-^j—-v <d j <>s ^ Lr^l ‘ ^LJLjJLjljJ \ <J^Lev 

t4_^ev (j_A 3Le>JI ^jlc. 1 gj4 ^j-ojJlj ^ jy Illl 4JaJjJaJlj 
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QluuUI jjja© 9 Up9J9aaJI 


4_jJI 1 (^jJI ^ 3^1 g^Ulb 1 t4 -u^-lIaTJI L^5c_aLL<jj 

^_u_Jj ^ ^ * ^^-_>- I 4_^JV 4 ^_tfu_J_I I A * ^ i1 | Lt-uJ | ts> & 11 

4>Juu j_a ^LalSlla ^j-oj Jjj 4 JL>-Ij t^£> 4 jLjljJu £)? L-cJfcJ Ll>.jJ3_ljJI 

.^^Vlj^sil 4^U^.VI 

(_y 1 f. 3J_Cj ^ 1 $ ( MjjJU (jl ^jJL*J| &JJb (_ylc 3jtV^ 

ciijlu M_3 4jjL>JI L^Jj-tTuJ J I 4 4-A3_Jg-4 LjLo»| ^yS^JU ^jl_42_>J IJ /^U> , ,.tl 
(J-Sx-Jl±J Lj ^^ 4 JLHI (J-LL4.U ^J-bl(JI 4-j^ l°\ 4^yJ>«Jj-J I^J I (J II 4? ( tl 

4>Jufc £)L> Laic 4<Gl3 (J-UjJllI ^lj-4 I_$_l3 JU9 iZJJJlC. C_jLu_4jV C_x_<_uLLII 

«Lu_uL*_uVl 3 JlcL^JI l_3JJj jLiSCJl 4 j^1i<JI o\j&* '^_uJI $.VJ-& ^lj ^lr. 

.^JLjlII 3jl>.j J^jj3 1 ^jI c,.j 4 3LpJI ^jl*J 
JlJI ^ L^i^tJ 3 Ju JlC. CjLi^jJlJ <j I till 3 ^yjj t ^1 ,>»j 

CjLoISLII * Lfra-Al 4 _JLc. j£lj*a CjLJjj < <i 4) Qj)tl t^i is*ij 

(j_4 lJjJGj j 'O'**? ch 4 ^ 1 V Jp-xlujj 4 l ^3ulj ^yjj 1 ^ ^* < t-'-t-uTaJ 4 _l>JI 

4 3Jl>Jj 3Lp^ tljjLxfujj 41^313 4 -Ll<-ujJI ^-ujj 4 4JjLa3-a CjLj^SLa 

< j-C. 3 Jl_j_jljj 4 4_lj^_c ^ 3 n jj_aV! 0 JlA JSLs . ^.Lo^VI jcJjLj j_A JlxIj 

^jj-tTu-tJ' 4 jL^j 1 /1 • A" 7>j ,",r o_4aJI ^_^3_>JsI 

4 jJj-L-lJI (jjIJ-3JIJ (jrU tLajljJLJ IjjljlLa Lj^-J J^ mi" j_<_u 

3l_pj! t <^t A ", ^_l3j 3Lp->UIj 3LpJl I >.V^ 

. (J mi ai 3_>_^L>.-^ 3 j 1 1^>31Ij ^UJ! cjLjJI ^lc Ll>L£ ^>.Ij) 4jL>.j_^j iJT lc. 

JlIc 1 Jl_u 4_u^j 4_?&_uj V] (jl j-^>- ^j-o 4 CjLuI£J! 

. pjjjuS\ &\ ( < <lfl JLoIdVI 

<_ajAuaJI (JT ^ ^jojJjJG £jL4JU Lj Jl>- J & 3311 L-tJfcJ 

3,^ j 1 ^JJ LlA ■ t «^3tl 44 jjjIIlIIj 4j^I Jl£.VI 

j^3t-o 4 _l>.3jj!J! CjIj^bJJL 4_ l ^_u j_A c-jjlt^il.1 Jj 4 3LpJI 

l_4_tb O'**? ^ fO < 'i"j ^jJI Lai ♦ Q^J Mittlj J Jlx-IjJI qj-SJI 

C-.<-L<-aJ 3 jLo.l>- 4_j! J, a U>3a L3_<_oJ_a 4 jI3 4 j_& J 

(--<- > ■ IjJI .(^ycLaTLvVI ^y-4-ulj > nil J^t>JI 4_jJI ^JlII c 3lV~iU 

4 ^y^Ltxlxl] 4 4-La-l»-II 4-t-uLu-uJLa 4^J^_>JI IjL^l I Jo- 

4_LJjlUI 2 -jLLLII 4_j^U (j-a jl 4 J \ ( <i!lj 4<-^l JlaVI (J\jl£ 4_p-Lj ( j r a g.\ j_<_u 
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P3J&JI O^iiug fc-ujjJIg 


La_£ i<J*_Jjlj}LJ 4_uoL>. <j_u_JjJlJ 3_}La ^^_lII Julj (Jj£j (jl C_XJ5CJ italic 

.2LJUIJ jL^VIj 2L^LuJL] 4_u_uJJLj JUJ! 

4**ybjf iHLii 

. 4_<_ujii4]! 4_tl^ ^ -lL* j Sjjj i**i) jL£J! »1 aLII jjb 

LaLL^u 4_HjIj CjLaLa 3-&Ij t4_Lui_A 4 _l3L3j J^La-sLi p" (f^ 4j^jjZ<JI ^_&LlU £)I 
cillii gTiLt^ r^jX\ <Lcl jVIj 4_cj-A-t^ill <lcl j^L ( jJj3L1a J-aV| 

VLa-AJ ^-ALlU 4j^_uj I jSLfcj . L^jI j ^A-ukL3J,l 

. Jl3jj ^j-uJI ^-jjse-tTuJ Q^_t3 w 3^.tl <_.<_<.u£>Ll 1 La I . ^JLjjvVI CjLsLLaJ 
<L_ujjJJ ( j_a Jjlj>o £)f Ll» jJl?cj t LgjLi 4jl3t Uj -ilj-bVl ^j-A 

^LseJJl j i u (j_A^J l_L^ (4_3 LL>JLIj 4_c., j_cLtl c-ufelji.1 4_i£ jHaIu ^jJI (jlSJLl 
dli J^l 3Lp. <>a ^jVl o!^! . Ji^Vl oSluJI Cr^Lj ^La^VI 
. 4_LaL£L_a j-±£- cJIj La 4ILu^jj jJjJI 4 jjJ^j I ^_lC t4_uol_>- 4 _j_a-&I 

. 4-tToAjJl ^J] Ju VLufc! ■ L. -wM < I 4 _u^j ^_a 4_la-A I ^j_A ^a_c.^JL^ 

p 4_U_Lj 4-<-g-<-u j-A »LcIijl i jJjJ! ^A-t-uLi £-j3L3j l_ul_3 I jjj . 4_uL_u_iVI 

0jufc ^ -U - > J ^ Til a 4_jL cLSjJI <^3 £_£^-3JI ^ i/Vt'Ll 

.oL^L-^V! 

Louis Jl^-C JlLa^ t^jjjLtJI j-jJl33j LiitJjlj jLLa-5 ^Lc 4^>.^j Ll>.jJj_uJI^ 

t^jlalj-AVl ^^JLc c_JLJuJI ^^Lxt Jlcju ^LJI ^Ij Pasteur 
<-Ji_jJl£Llil j oL>j_*_<-a]| jj_A /acjJLj 4«Ll>. JIjj La JLaVI ojjt tCjjJLl 
^vLujI kOjJb ^-A^L>.| ^J-uLlII jlj-uoj t- < « < tlllj . 1 ^ 

L^ILj^ l_2t_A^ ^Jj <_)Lu-U I 1 ni^l < nl i A. i ^ . i. < I diL^C_1^I 

4_ ljv LlI |» 4 j a mi La Ijufcj t 4 _l>.jJ I CjL^Lou^VI i-^^LstJ 

j^->o 14 _o^Lj ^j_a 3jLLa-A CjjI^ ^LjlS 4j^jLu^ t«4_uLtajjVI 

4_j_ 3 (Jlj-3 La t^-C.1 ) tl ^y X\ LcLLa^ 1 t_3JJj Li^-jJ^uilj 
.j *i i iM i m 4JL>JI 0jJb (jl C.«-uj La 4_aj (J-ojJ (j£Jj t JjjQJ! w 3i" Ll>.jJjJ5Li1I 
j 3 1 rj CjjII ^ic. Ijlj Jamedecine c-daJI ^-3-3 
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qLuuUI jjjao 9 UpsJs^xJI 


a < mJ La-4 jo^l i^Ll J 4_ILLV (JjLjJ ijr lll 3 Jlj_l*JI dlVjL*JLl 

£^1| I JlA (—si mH^V LewjJ^-uJI ♦ <Q]Lv ^Lt-g^tTu j| 4*Lltl]L J_aVI 

tjJoLie-a (j_a 4_tic ^£jla_u U, ^j_ullll JlIc. ^-u-u jj9j 4J1 gtl < »lj £^L*JI ^j-4 

(jl ^j_a VJl_j 3l_j_>JI ^j_l«J ^Uil ^jJl3j ^ylc. jjjfcJu ^j| J_albej tiJJjJ 

^j-asj-a 4_ew jJ^_ljJI 3jj!JI JjLLj £)VI J jJI jjlallJI £j\ . jjjuj 

JL>J1 ^A> U£ jj L~ t <L5t_uJ jJ ljj i L^jLo-ulajj 4 C_jL£JI I JJt 

.^^JLtil jjL_u 

mU!$ £t**U 

<J I 3" > 11 a ^LlloJJ ijy ic. L*_a (j' LewjJI^_ uJ| £jj-2 4_l3_JJ « Jlj V 

: lga-Al ^yljjuJLl ^-Ic. c-ajlu CjLewlj £) I I . 4 _^_l 3j 4 _iLTj 4JLoLj ^-aTa^i.! 
*j*}LcV! jl ^jJL*JI *\j-uj 4JLusIjILo 1 IjJjuj £)l ^LqJjlH t^£- (jl 

CjLcijJjl>3 (j^C. JlLuiJ 1 J-&J 4 4_J CjL*_aL>JI t 3jlC~ jJOSEj (J-4-C J_&J 

tU jUV~Uj Lew jJ^_j_JI ^3" 1*1 1_Laj <( jjjLjIl c 3l~Va ^j-4 ^Lo^l LaoLie-tiul Jj 
-‘ d j ^ ' r 3^ <u} ^y~[j "' *~ I Q ^ ..<j 4 ^-L4_>iJl ^Jju / d j (^U <?\ . ^.C.LaTewVl 

<Lu-h_3JI (.*^Hala La£ ^-aTa^Jll Cj^I^ mi 4 3j j4.tL) ^ T t-a T a 4_ew jJjJ5o 

»1^—e>JI ^_aLHJI (jyLLc. 33"11 < nti qj& IJlc. 

. «:Lo*.Vl Lew jJjJSkJJ t^^IL>J,l (J \J 4^1 Mill jll mi^Llqj 


(utj MljjJf^ MbU) MJi^l 

i LewjJ^uJI jLUl jjLjcIu ^£.1 J^atj ^1 ^L*^ La j_^Ja 4_3 jL-uJ! CjLL^w^UI 

^Jowj (jyllll 3jj^_u-^JI 4_ewjJ^_aJI ^^LlIIj CjLstjVI JLiol 4_uLj^ JjLlo^ 

4J 4 La 4_cj-a-ge-a ^j_a ?jl>. ^jla ^Ltll J-ljo-JI ^LlI^I j-A :J[^VI 

is~il) VI jii j * j V ^j-cLa^JI ^L^LII 4 4_lC t” > <ij V ^ jJI 

43j-aaJL>J,l CjIjj) isil II c_ . <—L > a 3j^_oaa l>jJj-ljJI 4_cL^ :^jLlll 
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pgJaJI &£(U9 qxj px^UjJI O^ot&l 


Ij-ta-j l^-uA j < nil ^cL^TcvVl jl_^_>Jlj ddl <Lt5tIa_ta]Ij 

. (JLjuLII L&J-uLj ^JulI 

l^ui yc$ l 4-l^.uj i cjL&jVi jl» v jjsijji 

*L*JL*JI (j-o 5^_4j dllllA ^ 3jj V cit-Lj&j L^ZLJLa^j 1 ^ cjJlI jl VI 

4 ^ dJ_4 (j_SL^_ll ^_J_C ^j_4 lLUJl£ .4_l3 QJ MHtj (^JlII fjLJI ♦ U <? ? 4 

4 j 41 rt"itl a 4_lcUi^V!j 2j si «w#aV 1 cjMiLji.il L^jJjj ^uJI cjLjjLstHll 

V 4_3_j_3_j>JI 0 j_A £j| ^ 1 c. i 4_ ljv jJ^JS L lI Ij 4-L4-UJI CjLuISLcVI 4jjju 

J iSS *1 * CiLuoL-ialo^Vl (jLj ^^AjLjJI jLdUc. Vl ^yC. ^-7C-LJ Jl 3 I cM^ Mill 
L 4 ] (jjSLu-u 4JL.3->JI OJJt Cj\ jj tdij fj iiKc, L^jl ^£> tQS>*\ qC. 1 $ ts>*\ 
^^cL^TlvVIj u gUII J^L-JLl (J-i-aAJI 4_*Kil 
(_£jljVl jl ^ ->J1 M ^_ljG (jjJ ^JLlJ jjJ t LiL>. CjI jLllC.VI oJJt 
^JjJI (j| ljL>- ^1 0^2 * ^j Tu . U .4 £3j| ^-4- l* -ll C< J^ - lU ^-<-u l J ( t l t lj 

. jM-J-JI 144^*1 JJ JSLji-4-U JjJL>JI JuJL>*J 3^_UsL>.J 3^_La_U_U_4 4-L4-l*J' 

jLJjL>*JJ t4-U-ul J I nil djlj-£]l jlifcjl jl^ 4~ 1 mV! (jl£LcJ 3jj) U ->ii I (jj, 4 _jIj 
£)! Ju V £-4 ^jjLjl 1]| £)V ^1 CjbtjVI ^jjjL-4 

1 jl ^-4! I (j-aj »4jlvjJLII Qjj-JJ lJJ dj IjJiJI (jjJiitllj ^ Ijjj 

♦ 4 j < lojJ I 4_<_uLu_uJI jljid (jr £i 1 ^ CjLs&jVI 3 J_>.J_>> Vl 

^jV 14 3 j 3d L4-AJ VI q »mI 4 t<djljjJI <_ 11 n*%. t^jJL»JI t n 33 Lcl 
4_cl£LII S^LaSJI 3jIjjJI dij ^ Jlj>o 4_L l« - 4 3j1jj L^j jl4*j ^pil 4-l5Lji.il 

4_o-jJ^_uJI CjL^jM- 1 3jljj Ji^ ^j_4 Jj V LLa 0^3 * 1~4^4>*I>1 

L4 J j-5Lj i4 j 3 j 1 Ulllj 4 -cIjlII 4-cwjJ^uJI 3jjjJI (jr^ 1-4^-^j-S miJ 
ijjjj-idi j 1 M^t ij t j >33< n il (j£. ^uijji ^uai 4_4 jSL>ji ^ 

d_4j_L*_il ( j_4 M-*-^ 3^L^VI JUJI i>jla ^^-3^ .SjbVIj cL^jVI (jru 

. ^<UfcjLlJLL_uV J I ^J-uLlII 4-4jL>J 4 IJ_<_U (4jjIIs3 4_uJ^£ 4j I J_>J 1 ^ K Lt^. jJj-t^llI J 
i*-_llj^eJJ jl 4.1 —Ll-U 1 ^ fll.l 4- "i , ,.l i^^LlII Jjld iLi^y^dl ^)| dJ j 

t^Lj^jdl jL>oVl ^^(jrULd.1 l4jjllll J14C 1-4 Ijukj 

. ^LlLl3 4 , Llj | j I 

LtSLcJ I jl (j^-4-0 I Jukj ljjjUJ.1 1 >JlA ^yil 4 -u-lJ I V LlA t j_4J 
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ijluuUI Jjjnog I^P9J9 jjJI 


Cjlli 4JLca^ L^jLuj 4_ew cj j!j-<jj| ^jojLiII j^LLsI 

I i4. f t- u JI ^LjlIj 4-cIjjJLIj « <Ult ( jr <_uL_u VI Ldj^J,I 4 LewjJ1 (jl 

l-a—lxljSJIj VI ^j_-ajJI Lgj <JjL>j £)Jj 4L^HJL1 dIj £)L_ujV! 3 Lew ^ < n'a-’n ^IL^j 

C.<-^ jw ^Lj Lc Li I LjewjJ^uJI ^jl .4^LLaJlj 4_cl_ueaJI JJLw ^ dJeJew _ijl j_c 

4^^jla ( _ jr Lc. LuJlcL_u 4^jJjl!I ^jL_uJ 
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M^t itjU (ftklt 

^jj-SJl cr^ 6^ 0 3 k*> »Ma ^jjj^iUI 

(j^Jlj t<J}L>.| 4_cj 1 J_j t4_S3 4_cjLj j-4J (jjj, Mitt! 
(j\j 2L9>LjlI! <Jjj>o 4 < j_Lc JjLflJL lJuL Lai 

^U- av l jj_Ld ^ j-a J^tUlla ^ < hTi £^IL>J,Ij ^JjlII 
jjJs ^1 i JlcL^III j_$_<JIj 4_jJL*JI <LawLaVla ja-^Ta 

4x.^_Lll (j\j Ja Jl>- £)jl jj ^1 4_ai_4jaVla I l_4Jj 

I JlA < ^ < a Ljoj t <d La_>J I 4^jJilj t 4 j 

^ILc ,j^jju t^jjJLlI I J_A (j_4 |*Ja 1 m ui 
^L^)_tii]l JL?e_a ^ r^jVl Revolution <jt\jjj!l] ^i*JI 
^k.) CjLuLpJI JU^> :4 _uLlIIj (d ♦ j , U11 ^_k) 

Energie 2 *1 U tl *_JLc CjLJL_j_j_La_j ^1 

Communication, J1 ~Vlj TransportJ_ 7> '< 11 j 

* Electron Electricite, »L< tlj 

3jjAU 4 « mi < U-j Lot . jcJI .. 1 ^il>JLu3j cjLajJLlUj 

d<_<u J rt 4 iOjLlSLII I Jl_A> £j_uo 4_awjJ^aJI 
iS^_uks BjoiS JM_>. (4 _jjv jJ^-uJI) 4 _uLjj>J! l_3j) mi^II 
VI <—3j) mi^ tl 0 J_& Jj j \ I J_u t4iajL».j 

229 






ijluuUI Jjjnog 


cjcjj_>o i_£j-<-u (I) cjLuLpJI (jLb t1 (jj-SJI 

* Ij Jl>* Ijj I I 4_^_t_u U> 

L^j 2UjVI jjJ l>. JjLstj ^jL-ojVI ijr Lc. Ll»-<.^ 

^j tla Revolution biologique moderne 3j_^L*JJ 4 _l>.jJ^j_JI Bjjlll ^ ^1*JI 
I I JlA (jl il »i >*>J1 4j gl til L^jLBila-ua CjI 3j« t-Vi ^jLu 

ijjjs fJ*J! I j_a iyu cjI^MaI] jjIajJI J <>*4l (jy^c. UjlcL-uj 

1 i? I t 4 jJ Lul * ^j 1 Ul < nj »1 aUI 1 4-Jjj < <i aj *^l til ^cL^Lr^^l jjjJI 

: l_ luiAj^ VIJ j-u (jl (J^-aI 4i£ tilli 

? 1*1*11 4*j! ^ UUI y^uI 

£)l t JljJ l>. ^-A-lc. dUol ^Jl s-1 JlL&VLj La La^j ^SLa- 11 (j-A ^_u-£^_u_u (J_A * 
J-^ljJLl 0J_& £)J JjJal S4 _j_j Jlj>JI ^JL*il 4 _ajI qC. 4_a^>*LlII CjL^IUJI 
2UUJI HaiJI 2ujSU [ J^I-j^^l-Jal^l ] tcjMidl 

£ju& clj^T Lj_(_u l—<_uI 1^^ cjj! Jl^ ^Lco $- Lj-uiiLb -^ a II Iju& 

4CjI_Ll>JI 4_<_uJlL& jl 4 jIjjJI 4_<_uJlLA 4_usL>*j 3jj!JI jj_i t4_AjVI 

jJs Cj[^_?e_Lll ^a-AI (jV ^_Cj 4 _aLc, 4_3j-^j ^Jj^sc-aj 4 Jl^jlJI ClxJ Jl>. 

4-a-^-I— til CjIjl^VI ^a-AI 3j-p*VI BjZLdil CjLLuLaIJI C.i. a-> 

4_jjjJI 4_LllII j 4jjjJJI Ba!U tl :^ gUII ^jjjla <Lu_uL_uVI cjLstjVI 
CjLuLpJI «CjI_Ll>JI 4_<_uJlLA» jl <LjjIjjJI 4_<_uJiI^ilj t4 jIjjJIj 4$:Ij^_laJI 

. (Lcwji^uil) 

^y«.o-tJ^JI j)jjJI £y£. ^xs^g ]I I JlA 4ju& L>. <\Jluz j Luj_L>. jj^c-a j^5Lu-4jJ 

JL^Vl 4 j «Lujjkl JL2 j (jl (jjJ iZjLuIj-j-II 

i_jLiSL!! I jjt ^JlLs_4 ^qIxJI &u JI " 3jjju»JI 

aii«ll 3 _jIj_ij (jj/jLijJI jlSj«J! S^uLpJI Sjjlll , m T\ (jl^LoVLi ^jl 
4_JJ-Ii_l £ya 5 J c"l ' 1 1 U «Lu 3_A| d»_UJ 4j_(-ul_(_ul 

flLi^sJI joJLc. (jlsliejs <LlcsL>.j i«Lajsj^JI jl ^Jl .-^\~VI j| diLa^l»U 
jjlLII If j Biologie cellulaire (_gjJL>J! BLl^JI If j Biologie moleculaire 
genetic SJiljjJ! 4_u j i a ^ I f j Neuro Endocrinologie-3_Lj_^a_i«JI ^ t l 
jjjs “AjijIj Loj DNA Ji u c < n_i La ji Engineering 
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^Jg'gjujuoJIg bJaJLujJI qju G^Lpcpc^j-J I fcjcpJI 


I .g-LajJI ^yi^. ^j_>o CjLlUjlJI l£.LuSuj I ci.Lu5uj i4_uljjJI 

i4_Ljl_A a ^ j t^,r o^ki rttl < j i ,^~Q\ CU£j J>L>- Cx_u_uH^l J4 l_p»jJj-uJI £)I 
^ To J.1 j ^LlII (>u 4 j 9}U]I t_j^Loj| ^yll cloL3 t<Lu±aj CU £jJI jJL^JJ 3 ^_lLc 

3j^a 

ftjVL *j_xj ^JL*JI «r < 11 ‘v siLj-LaJ! j3l LcwjJ^-uJt t 33~ J_A 

JuaVI 4_l_jj_Ia 4 j gif. 3 jjj CjJl>*jj tBLoJI jjLt-a-a J^cl <j 53j-o <JjV 

JL>.IjJI (jjJUl CjI Jl>-! (Jj-2^ JJJlL_u 

:^JY ^ 4«J&fjJf 4*ji f guLt 

4_cjVI ^Jl-A t _y-& £_$-2 j>JUj ^JL*JI (JrU 4l>UJI £) I jJI 

3«jIj_l 1I Jj-a£. ( j_4 l_4J J^l CjII j u^. Cj^Lj ^Jl*JI 1 fo-y. Jj0 j . <QjJL>J1 

( _ ;r ^ ^JLjlII Jl 3^ t^yjLkJI J <<of. 4j_iUI 4 -JjJ^JlI J <^>r. ^yl! 

4_l_*J j I 4_jI j-& 4-jLLcj £)L£j * L>»jL_oj 4 I JljLsc-aj 4 Ljjj-j I 4j! Jlj 
4 yj-* <_ T ^ (jrtijjLLa < 1 1 1 ,1 Ij i( jyLj^i\j ^-uL > -4- t SL!lj ^ULtJ' 

I^fl «£)Ll«jj l^j2j_u JjjS Jl>> (jylc. 4lLl 3 fibjj^Uj V ^->-L*JI 

j I 4 ^jL4jjjVI ^_yLj ^ylc. SjljLoj _}jju CjLcl^It>.VI Ij-C. JlLuJ jl 4 ( jlalj_<aVl 

^_ylll 4tiiljJlj 4U->tJI jl^s .^JL*JLJ 4A]Ua! 4-uL^-UJI IjuIdjIajJ 

3_4_j^» Mill 4_3JJ_a 1905 c-.4T(5Lj c.«jl^j 

V 4 Cr ^>L>.l V (jf «La valeurdu Science ^i*JI 

^JL»JI J-3lul 4 <l>.I juaJlj BLpJlj (j-«j .((4 _la1c ' Jl>-jj 

. Responsabilite 4-JjJ-«-u-U Jl$£. ^yll 
J_J_L^1I! Cjj! 4(jj-3il 1 JlA 4jI JlJ ( jr 3^ 4 ifn*<tlj 

CjL*_aL>J! ^JLjlII /djr 1 >>^,11 cijC jI j-uifc.a jl mmiI ^yll 3 JljI^IlU 

mii 4_u3j5L>JI 4 j^£jJLIj 44j jK > n»tl ^j^J! cJL>«j 3jIL3JI 
a 1 j3M 1 frL,L4.i£U Juljlll jj-Lallll ^_yb JlL^a (^JlII jjIaltJl IjlA 
3jljJu>JI a j / A tl c-tjJLtajVl ^_yb \-<S 4 ( joi^L>JI Jl 3_*J! J^L>. LuLlI 

4 4-tC L C l > . V' »1 alttl 4-Jjj > <1 a 4 K mi a 4 <_jjl>JI 4-d- L ua C< 3iU 

^j-o ^ 1 jLiel^i 1 (j-CcyLiil 4_ijjJ-<-a^a ^ ic. L^j| Jlu 

^-Aj-jLa-tAs ^L^JjlII 4^jLstjI ^jLllI 4x.l_u-aJI t3^1_3Jlj 4_<jjLtaJI 
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qLuuUI jjjao9 Llp^J^ooJI 


0_3jJI tiJJIi \^j » mi j ^ j iC jLjLuJIj ^^'j- ♦ I' ijy ic. £x3jI<JIj 


t 5 j$5J! Mid <**& 

^_JjlII ITlU.'v JlS (jrpjjjJl 1 aj( j£Jj 

(jlljj < nil ^-LcaV L^-aJiitlu-ul (_^jJI (JjL-ojJI 4-lIc.L^ i *1 miJ 

5! ^aj^/Lj jJuIh Ju_Lp*j t4j aUU L_3j_tiu£U U L^\ ^1 JiitlL-uVl (j-C 

(jt^j (jjJjfc» 4 JLs U t jl 4_JL>. « juLjj^» :Jl^ La£ 4-i maj ju>.j 

JlJV J-J (j| V 4_JI 4_tfu-AJ lJIj i jy-UJ % $\ (j_A £La-UJ 1 oJjj! «4jjI£ 

.«(_ya}L^? ^ ^i^.)) JjuLUj 

t^.u_L_>JI L^J J-4-* Cjj^c_lJJ 4_jj—<-« ^-aIj-j v j^ CjLjlaUJI JuiS 

<l_uL_uJI c_JLLd (j^£- ^LLi t^jJjjJI L^lulSLaj 4JjjJ! 4_t_^j (j l«r <j 

4_i_<_u 1—<_uV1 cjj) «11 j^-Lc. 4-cl_L(^JI ^JL>.j ^J_j_s cLsj)»Ct]j_>. La£ 

^LlII j»«<>-3i2j| aUIjlII ^L>ol»(j_u_u_uGj tjj-flliiJI j<?»tl Jjlji (<Llaj^I^V 1 ) 

.Sju^lil cjL^jJI «<-'♦ Mill J^l <j-A 

:UIj$Jt fUaU 4 jJLU Mtjrf £*$ 

L^jJj_tjJI ^Uk.j (4 j1jjJ! »1 gif. 1975 ^Lc (jLajJLu^/I) 4JjJlaj £aIL>.I 
Genetie Engineering 4_uljjJI ^L-uju^U (jjjLaJ JlcI ^ jJ 4 _uj)j>«JI 

J_Aj 4 0 JjLlAJ (jl Ijl 4 0 JJI_La-J (jl (j^_uljj_Gj| ^lalLcuJ La <-.<-L > OJ 
«j La ijj 1 i,i ,ii I ^La-cw I)) Juu (j I (jS>_A-i 1 Cj~^3 * P d * L^c_i(ju^-o*] lj 4_cu L<_uJ I f ^ Ls-^. 

oL^jI 3jj) U ->J j ^ a"j J-aG fiLlaj Cr^C (J^ L^>-J-AJ LjjLv 

L^ . 4_aLc £jJj-ujjl1\ Q^_aJ! 3j)j!lil Cj!^?e_Laj 4jIjjJI 

4 4_LaL^ p j tjj Ml a; 3j_A JjVj (JJiJ-SL-lIl-) lj_^_t_^l a! A ittl (jl (_ jr i£. JjLj 

^LajlII 4_i^Ij_a 4-JjJ JlC. II j * t (jjjLATcaeJj 

(j^ljJLc^lj ^l^e-TLJvV' CjL^jjv (jl JlLJI ^Lula (^ OjjUo tljuk 
4 e. Ljj-j-dJI ^ 1_lj>» jJ^-uJI Jl> 4_jjjjJI aLaJLlII 4_lIj^_cu_a (jLtfuj 

(^a-LJ I ^ I Ji3tlu_u V 1 ^ t4jjj_<JI SbtLoiVl (jLcuJ CjLajSL^U Cj Lj I ^jfcTu-u VI C-<_a Jul3 
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6jJg‘gjjj_oJ|g 6 . h i m l I (JjU O-LPgJ^JjJI ijtpjl 


.Environnement 4_luJI 3JU. . SjjjJJI dJaLLJJ 

i^UI! j_dL>Jll jjj (J7 j£ ladoute dl miII 3 j yc. ^j_JI. Ljj ^mi 

Jj iJ-jILa 4J J)i i mJ Jl>. c>l^Lai *U1*JI £JlA dl Mill <Lajl 

: I juk ^£1 « ciJLw)) j3j . Lgjbfe_^j LjLp^i cjjjL>u 

tjjy gUfl <—OJ^ Lr^! ^>6 Jufi ClJj->«-i JlS 4-cjVt 0 JlA £)l» 

£)-£. <_3£J1 ^^. 11 j_>. ^]| (jLAJI LlII ^y^ju julc. llLcIi.1I l-<-a3 31 

L_31 Juki 3*>-~ t L^j 1Ij-cLs I CjIJ_5t_JI ^jJU2J £j£. i^$JJ_5S_l 4 1 i^>\ lj_4 

(_j_JI CuJj_>o cLx-j-stJ 4 3 j C. 4_ajVl jj | l_5e_UoIj jLlsdj 14_uolj_C Ij £^IL>«1 I 
J_aL£ (jy-Lc. C-cjLsj (jyJLil 4 Jl^L 3_U 4-Jj)j < 11 U l_jLco i4_c*.jj £j-coj 4L_3 1^1 
fU t4-jj^r uill p -g"U 1,,. (j| dll3 i »UaJ' 4 U1,.. Cjj_laj 4i£” dll 3 £_cj . *LH*JI 
4^>L^VI JjI <L^-AjLaITuI jljj iLc^sLLaj ^_<_uj1 4_j_3_>JI ^U.'.,, 
£* AA~11 a 3 . U j ^L*JI (^lj-11 3jLa (jy£ Ut-tL Jj3G 3 U1,., 11 ojjt Cjj3L3 

• « C UJ1 

4_j1 Jlj ^-cT(->JLl ^JLc. p ^ d U1,,. |Ij.tgjjLa g.LJ.»JI (jl 4 lLL13 j 
»1—l^-lSLI 1 JL%.J 4_cojLa_a cl>j magique 4_^_st_cu 4 1 mi 3jj_u^j 
IIjr 1 U", , ,,1 ^Jjjl a tl jL£ 4 _<_ujLi_4J 4^1jL^ ^Ic- L-cUJI JU.JJ t4_4_i JlUI 
^LLa_J \ c. Q-»-u^> ^lll jLjej>.Vl (Jj^-Ld £y£. q 11 4 Mill l_ 3 j_cu£j J-llJI 

^JjSLl Lul^ 1 ^LUjlII jtVjjk (j! ^y-cti-u ^ 4i^ dllj 3-i^J (J^ L>^^ 

- ^ 3 I 3 tl ^LLJLJl L-jLa- IS> t^lSL>Jl ^Lclsl {jjjjpl J L_3_X^ t^Jj»LLL<-U-^ 

^ 4jftLi ^Jf lUiftU 4dj^Jf ^hLJ9 

ij^sr > n c ^ It II I^j4 ^jj-sdI ^tJI 4 l^^lll 5LaL3 IjlA JlLc 

^_Lclj t4JjjJ! ■ tt ♦ .>>t L*_^dL>- j ' a j r I < i 11 j 4j^^ 1 Mtll 4_aJu>J 

^IIjlII L^j jLLUj Pouvoir sunsentendu 4j3Ul 3 Ul, ,.tl dllju 
Ojj ni I Ijl mi" 1 h aj «4-aj^l>JI ^-lSIv)) (jj£ LlI t Ijl mu t n a ^SL>JI 

l_jL%^oIj ^j)j Mill ^><a»jl^]| gUltil { j^i u ^ii^l lLUjuj / a^ 1 <,11 

^j_o,tl L^JJ-CUJ Cj^ SLc u 1 ^ull dj^LuJLl 4 Ul < nil 4 >Ji_A C>^3 (< ^-^J-ll ^ I 311 
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ijluuUI Jjjnog I^P9J9 jjJI 


Q^jtlLajj Ijjl 4 _j_ 4_L*JI p fsj\ q U, c L^J jlII JulB (jLo*VI 

< Jl>JLI ^i a^jL^jI (^lC. Ju^jju £ Lxjj-uj 4_aj^_Laj < jj.t-<-u-t£ t(jl_LiL_uJ! 

La 4_a-j->- C.c j> o {j-A ^j! Lolj i4j_}LU L-tu-olSHI ^1 jl 

^iILjjj V jJI aLalaJI jl mm< 11 U ^JL*JI ^ 4 < «j 

(JJ-LlJ ^L^JLlII JllLol IjJ^J t4_L^l*JI J^LLVl ££jLJ. La-lLs 

1 ^1^ tiJJj jjx. cJjJbitj Criteres j_uL*_a ^.Li 

LgJ t^-Aj^Laj 

^j-o^L-oil jGjlJI ^ jr 3 L^jjj j 4 _uL>JI 4 Ui Mill 0 JlA cJL-sdj JlSJ 1 L3^ 

^LcV! JjLjjj J ^ t Juiu! < uli ^ 9 -JI Cr^ 1 * (Jlj3 Vj 

JLse-d 4_uol_>. 4-t-^-Al I j Ijj) U~ dl fa j-aVl I JlAj , 4 rth^JLl 

LojL-L»-a *medecine * ^ U tlj ^(Biologie L_l^jJj_l_JI) CjLjJLl^JI 
television 4 _ljjJl 1 4_cliVI 4_<i»Li» (*Lp*Vl ^.Lalc) ^^jJ^-uJI 
. a Lis VI <LLL_u 

4_j_j_LJI ^_alj»i!l J^LL (j-« ' '•*dll j £j£. aLLVI ^-jju LaJu£.j 

I c 1 I^_jjG ^j-uLlII (jylc. 4 _ujJ,I <icLVI 

(j^lj^aVI 4_>JL_a ^Lalj ^ .U>tl Atl £.|^>»V ^-jJI 

»L_>.Vl ^ I c. ^y\_j 3j_dLi_U 4Js^L*JI 0j_A jLui £)_aj * 4-d Lj JI ^ lr. tUVl 

^LJljJI <j_a 4JLH1I 4_Li]l dlij / 3 <11 t_iLtj^i 3 ,,, jjju ^ / Utl ^_lcj 

^Ocj pLp.Vl ^ (JTU 4^>U]I)) JJl_UJ . 4-L4-UJI 4.111 nji.1 (jjj-fJiJ jJI 
(jri_j j-jl-l^ 4_iLA3 ^.jJI ^ I r. tdij) r^tl 4Ul mi J^t-o dJL>. Ji^ ((c-JaJI 

^.Ijl^-JI 4_I_U1_) ^jJI J g-1 I L*nS/ 1 4 (Mill (j£ JlII ^ J I ^ I t Si t*N ♦ t 1 S ^_u_l! t^jA_(J^I 
di-l^v Jl^ 4-j-iIaJI 4-3_ua^J I £j | ^Jj u (i n*> 4 4-<-u^l < maII 4_cu_lLj ^jJI ^Jj) < ^ 11 
dJuLftll A iUVl 4 jlI d<JL>. Li£". LusjI diji^LII JU.j ^Ull 4 ^j-jJI 

l^j 3 Ml J (^jJI jtljjJI t4-«-Ujl Ml 3tl 1 ^ I <1 t~M nj (jy ItJI 4 -lLu^UI 4_iill 

j-llG Jl>. 4-«IjT <—<JjJ,l ^3il 4_ijH]l 3 , ,.l ^iaj^J,| 

.« Jjj 1j-c dJ Lv » 


(gANBl (tlAdl J* tUialf Jmu Kill 

J_j-j t nj i<ii^£LI! jjJ UJft « J »' qUtl s;VJjk i_jjL>. 
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^Jg'gjujuoJIg ftii UiJI qju d^gJ^-uJI fcjcpJI 


tjl mM iVl oL>uVl IjL&J *■! ^aVl ^ (f< • t ^yjUZJLLLJli g.LJ.A.11 

g.La-UJI ^ya 4_uoL>JI 4_iJ ^ <.." | jU, i^j 3 ui) 

c< mi j U (JjL_uj ( _ T ^ (jjjjLjtHj L«ju£. ^Li! c j_a 4_ol*JI ^^lc- 

S4JlUI 4>Jl& ^JlC. ^1 1 JuqjlIa I J-l^£i p ^ > ..j A < 4_La_>JI £Jl& 

(^jJI 4 4 _l*oL>. LcIdjI Lbtj 4 i nij ^LlII £jj-& £)-a J* JpJI 

(_jjL<_U^JI £-JUQJ>- ^ jL^tTu-Uj 4>I^IL£ t 4 L>J1 4_U3jl ^J-^N A )) 

t^Lla Les renards c_JL*AJL^ tL p>jVl <? Jl_& ^^JLc SjLcVI c j^ J-po 
}Lla tLes oiseaux jj t U tlj t jL?e_j»Vl £jjip ^rlc Jj_JdL) .*jl>o 

. l_AjL?c_ti(f ( _ jr Lc. ^uljJI JljjJuJL 11 $ i >*ji jjl>«j 
L; r lc ^ t^> < mI 4_i] 4 Kmi1jj ((4-dajl)) ^JLjlII .iJi^tJ J-A :^j3 

iJ y_£ 4 jjJl%Iu ^jJI JjS I jJLjlj ^JLjlII 4_*J Cjjljjl LaJ£ 4 jI 

(j_a j-lTl^ 4i_u_ujJI 0 Jufc JjlI . 4_uajI 

«^_U3_*J» Ijd^J ' p ft" 1 • \ 4-^JVjsJ l^MUJ (jjJjL^CJ V cijJjJj , ,. 4_«_ujLi_4 

^-L « -j ^- l ^jLiJI ^jl .^jLLaJLo i4-illl 0j_A> 

^j-oLLII CjjL^tlj La-£ J_A CjjL^tlj (jl 4 jI tfiQlaJLu ^j-C (jL-aJ^/l 

♦ 4jLa-<-u g- 1 —lLc. JjJj (jlj t(j-uL<J! £jjQ (jl ijr^-*^ 4 j1 1 Ijl-u^jv- 

(jyj 4-t.a^lj i^jdl la difference ^LpJI t-Tu-La jjt IjlA Luj 

^JL*JI ^)| (J-« 4JLst£. ^ ^ A^». ,-^tl 

L»_t_uLij USLS, ^ i is^j ^LaJI !uA_a (_p-a jujui 

Uj r. Caracteres cj\ a mi H ( j-a j-Aj a ^ 

4_1_t-t-u^ c j^_i U»JLuo 1 <>.al m Ju^LtfuJ LuL^ tLlU jJ 4_5t_ujj . 

^j_a 4-^La- (^1 tlj ((j)^jj.flhtl) 4_ujJ,l <LcliVI L^-ajLgr*t < >n I 4jj_aJI 

4-jLa_-%. 4_j_i_j j| 4_uu 44 Jl 1II jllL_u aljj al aUll tc_-<_jL>- 

.jj>.| l-<jL>. £jj* 4_usL>JI ! 

?o j $mu §a u§ §a W 

4^>UJI ^-laj 4^?t_uj LjjJl>. Cj^-uuj »1 aUH 4-djj > m a Cjjjlaj 

I JlAj t aLa-l»J 1 ^aloe-a ^Lal 9-^jlu (J_l 3 (JjJ.t.u.a ^JL*JLb 

tL> ^Liw j-ji-us ^JLc £>£. 3 jLi£.)) Societe des savants aUJL*_J! t ^_aIL>JU 
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QluuUI JOJAO9 Lif>9J9aaJI 


J n fJUJ! 1942 j3-T<..<..ujJI IjlA 

:££.}Ll« 4_ajj1 

fJL*J1 ^.l^Cjl ^--U3J>» 4_ud_*J1 CjUli-all Lrr Lc. ^£L>J1 :4 _U,LjlJI-I 

L&j.* Lcjj^j VI Cr <jJLi * ,^.a ^uj_o3 4_ul£!_al ^Jlc. »pt^*t(ciluJI-2 

J (jl e_/J?eJ CjLiluaJ.1 <>Juk * 1 g ^ 4_J.il t Jsa.^ 

. (j-aj-II (j- 4 jjj-c Juu lLLUI 

^JL*_U j>j»>J,I jlcvjJI j^L>JI (jjSLj (jl ^jlc) 

. 43j_*_U ^Jl3j j_A 

. L^jjjlaiwj L^Ti-lxu^ |j t<4jl_3fcj| J-jLUj 
lemonde »1 gUII ^JLc.) j_».lj ^JLc 4jjLl>.I 4-JjJ« nil 0 j_& CxjI^ U,j 
*VJ_aj i^JLtil ^1 jifeTu-ul «jL£V!» *(des savants 

g-U-L»JI 4—(jI .4_cl_u-aJI CjVIj-l>-j 4-t-ulj Mill JU.j jLj£.VI 
4j ^yC. 410,LUI (Jj-lSUI 4_U3J_3J1 CjljUbwVl 4j5fc_UJ Ij-uu Cjj-jju 

mi a ^jLj 3L^-3 *ULti! jjluj il 14-j.c. 1 mII J^LjJI 4_ulj_d,l 
aJjjJI 4 _l_l^j 4_t^L>JI ^-dlj^ll jl 4 j^ mi»!I j-^Ij-jJI t 3jtlC< 1 j 

CjVI_5c_c «:Lta_iVI ^1 £_«Ij_lJI oJufc 4 jjJj? u*-j LgHjlSLaj 

ciliii £y£. jj_cl 4_*_>jI £j3Jl>. Jl33 lLUjJj t L^-A-La jl ^j^Vl C^t-JI 

: Cr^ 

. ljL>. i^sz-ua ! 4 j 3 jj U~ I Ij 4 _u_4jL_u VI Cjjj^jJI (J\j c-JjLcaTJI- I 
.^J_^LII Cjl£j-tfaJI 4 _ul^L>JI Cjjj^_lII !^2i j-J/LlU Ji.Juil-2 

. 4j« uUII JijIj_lIj 4 JLu JI jj_A>JlJ La^_uj ^dl m(U-3 

. .. 4_ij>. jJ^-uJ I j I 4 jj)jJJI t_J^j>JI i__3j-JuJ JUTcvl-4 
t4_3_j_UaJI 4 j^_j!_}j i^jJLAjjua 1^ ^ ^ A ^JL*JI ‘-^I-Ii 

^ic. ^^_jJI 4 _lU_*JI 43-djij > m 4\ j, ♦ mij ^jjJI ^JL*JL^ ^Jl Cj Jl^jJIj 

(j-a i^Ltu-jVI ^5_lJI ^LfljJI ,jj4 J^Juj q-a £4.lu juS 

(Ji-Juj ^>*lj *4-j^ Ml ill ((^-L lJ^ Jl ^IjjJI CJ \ju! I)) (jyic. JoLij>JI 3jj)^-d3 Cl>-L>- 
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^Jg'gjujuoJIg bJaluJI qju G^Lpcpc^j-J I fcjcpJI 


^lc. 4 j!j»jJI d_<_u jJ_A CjLoj-lL^j * " ^jJI Cy lu]| Qjl^Ull a|^Zo>.| ^Jjv I ^j_q 
<>» C-c-l>. c-^laj 4_i3 c_j|j_La_UsVl CjI Jl>.V CjL_ uIj LjjIiSjJI 

4_<_uJlLA)) 1^31-v. CjV}L_uj i—^Lu^I JjLLa 4jLjj_&Lq (jjQ Cj^^LujJ g-jI 

. 4_LuL>3 i ^y2>\ j^- I (J^>> I i^yQ I JlA « Cj 1-Ll>iJ 1 


a-»j$i» *-*-& * ju* ? a*$i> aUttri * ,4*11 ^|M j* 

4^^L*JLI SjJulLU <L>.jVI L)' dl4>*LU (^luiL t_3_j£ ‘.^,-A 3K miIIj 

(^jj| J-djfclLJ! J}L». (j-* ^ 1 g m; CjLl^LuJLI ^ To J. Ij ^LjlII (JrU 

. <-jLjjIj Ml J^t_q C.t^c-1^ I JA L^ajLUjj t LajjJ (j I (J-stJ (J ' ^jtVt < n*i 

i^^LcVt JjLuJ 1 ^ 4- <>>" d U ' , ,, H £ya 4JL^J d U1 r>- A ^ ^1 tMl ^£i Ljr ^£l 
JLu^VI t_^cl <^ll ^^oju JljIS^j 4jIj cJSjJI 

jjjG L pJI ^j.lSLII Cj l_tiu_£l—Ll,I 4 _lJLju 2J OijLij L^j ! 

. IjijJ-st-q JI^j V 4-t-uLu-uil JL».j LAj_uG £)£L!j 4^JLjl]| ddl U.tl 

jjJu>JI J_<-£3LILo ^1 —lj i _ T JI Lq_il 4_uLuL>JI 4-cjVl (jI 

i-3 j)~i < < )j-jj-^» JLs LqSLa «44vjjj_q 4J V mi ( jja ^Lju ^Ltil)) (jl (jyA (J li -o T u 
4_o»LuVI 4~ rtjtojj 4-L3-UJ' ^JjlII 4 rtjfoj £ru <Lu_ulj 3jj?t3 lLULlA : «(jLlo£J 

cdJj (_yic. BjJlIII Lti^jl ^yl»j ^JL*JI ^jl)) Jj-Sj ^IjJI ^jl jlu 

:CjI jJLi 4 jjIjJI 4_<jjJllA «^JLc 4_t^.jJ j_j_JI ^j-4 <?J-^T<-<-aj (Ji^-cd 

3j-JJU-iS 4_lC.l_u-0 Cl t n I <|G CjLLuUUI ' “J JlLc 

Applied 4_uljjJI 4_<_uj_L^JI Cjlj-?e_Lc 3 Jlj^H1,I CjLjVjJI 

oJut j-uj-ujj-a £)L£j t^y-d-L^ ^L-u! 4 4 _jGj_lLl1 ]I genetic Engineering 

t lUjLc.^^-Ju.1,I jl 4 Ijj-4-LLm 1 ^jJI ^.L^JjlII J-L& 

4j rtftl 3j^J>JI d4 lj 1 4_< xLal) CjA jJI pg Ktj 

Ljj-LlSLJI £)_« 3 juJl>. 4J^L_u ^’llul (j-* La j-u-aTt^ \ ^3JI 

3jJ3^La j-lG-Ljj 14_I>L^uJI <?Jl_a ^I j_^cJL_uI I11->" , ,,lj tfr uL^l 3 ♦ <>>< 
^Lu 4 _Ll^j 4jj_lsL3^. 3^Lc ^Lu^/ ^jL^^ ^LAjj I‘3jjdVH 

. d_c. l_Lu^JI L^<a I j.3eTu-u V * Cy*~ L i 

«4j <3ti 3j-i-4J 1» t(jru 3j_<I>L_q 4JL-0 ^L*^ LJ ^u2u .j LlA 
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qLuuUI j t uox>9 Llp^J^ooJI 


3_iL>. 4_ji^l_U 3jl5J cilli (jy-e£ . (_y>»lluVI J_a_*JI Ijuj 4^_>.Lj J-a^. Cr^! ^ ft" ^ 

4_uJl*JI a AjUjtl j ,aU~lt (4_uujl^Vl) 4 j,< .iL-uVl cj^s&jJI (j\j 

i a i 11 t-^N 11 1 Cj^ 5 t— lU 4 _l>*LuVI a ^ iL->^ 1 / a <. ..1 . » V 1 t ^ 11 t a ~w 1 1 

Les CjLcLu-tfailj Les universites CjL*_aL>JI lrt_j cdj ^j^VLjj 

. industries 

? «L*lt$ 4MUV ** Jf jJ tA«S 

tCjl <>i 4l_uJI 4>Jufc 4JljL> VI ifiGjILc. (j-* dl<jjL>JI ^Ltil 5JLsl ^'t i nil ^jJ 
l)-a 4JLfcl j>5ta 4 JljJl». ^ T l > JLI £_a J^Lalll lya (J&uj u^>- 

CjI t^^LuJLl 4 >JlA 4_Jljl l)£LaXI (j-*J « > H<nl IjijJlscj ^ jJI ^^AsLtlJI 

lLs^. JJ < «ill ^jltL V 4 JljJl>. (J_al£lLa ^_^_La ^LjLj : ^jVI : JjLjjJ Cj^lla 

^j-C. 4 1 <>> ♦ i 1 ^ ♦; jj-*J ^1 44 <?j<?'*-ll SjJuCJLl <L>.jVI (Jj 4 

4-llLaVI (^yuu _}I^jI / a 1 11 jJjL-ujJI l)_a 4_c.^-a-?e_a ^J^Lalil 

JIAII 4 4_jJL>JI t-d <>>al r.tl jjUU III ^_uj ^jJI jUIj * ' t1 I Jl^J 

4 jl->^Ij tU -v. ^ j mi j ^jJI ^ U^iil ^ ^ Ul ( yc. irA_u :<JjVI 

CjI^UI 44jJljJLS 1]I a^ jJ| ^j^Ju 1)1 L_uu_uj Cr^3 ' ^ ^ JljILc 
J’LIjVIj 4^j j i In 1 tlj 4 4 _jL 4-tl<Jlj 44_jJLj_j_LalJI Cj^JtjJlj 4_u_uL_uVl Cij^tjJI 

^ll^]| 

4 J <7jj Wt!I t _^_u_aj 4 _l<_uL<- uVI Cjj_3c_lII 1)1 :(jrCl^Lall ^js\n ) 

4ciili jl^vi o^JLj^e ^UJUJt 

£JL^_) p ^ /.lid 1 )^Jl_1_£_J cJJ juj 4 dj 1 ^ i I (11 ^ I 4 J < 111 I oV I Cjjj^_lII l^I 
4_u_uL_4jV| Cjjj^-lII (jrU CjL^^LjlII 1)1 . 1 ^ 1 ^ l)^Ua V 4_t>.|j^jVI 

CJI 4_J_3 ^.U3J-J ^_)1_LJ ^_<-u^-J 1 jUjU 1 ^ r»- I . 1^SL<5_5 4 _l1_u_LhJ Ij 

jj_st_a ^ I r. 4 _u_4jL_4jVI Cjj^t_t]|j 4VI) CjI m i nil jj^_a cr^ ^jtfjjtVitl 

SjJutlLa CjVL>J» CjL ^>*J j-juuu ciJIjuT < >n cLc-ls&j t( L? J< nil) CjLLulII 

jL^L^VI L^-Laj 4 (^jj_£ j ■ j U 1q ^ t^> ^ 4 J ^ AI CjI j 4_u_uL_u 1 Cjjj^_j : 1^-La 

1)SLaa La^ 4 4 jj1 <^>~4VIj 4_j^l_u-saJI 4_ta_uJI ^Jl 4 jjJJlI 3juJu>JI 4-i^.jJjl5>lJI 
^1 «L>.L5tJ IjJi^jlj »1 aUfl 1)1 1 /L.uj 1)1 ‘UjU.4-"rtl | jufc 4 Mi4l-La l)_a 

^ ^ a J (J-J 4 4_jJLulal] I Cjjj^JLj 4 4 _u_uL_ 4 jVI Cjjj^_lII jjLst-a ^yic 
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^Jg'gjujuoJIg bJaluJI qju G^LpcjJ^-ijJ I BjcpJI 


(jia^LuJ! 4_Iljl Ijl^jj 4 4.1a-*-! I ^jLo* J^L>. JLse-a ^j_A JLlIuVI 
<4-1 4 _ljvL1jVIj a j B j > U",11 a AjtAj tij ^UU (4 jjJ1_lII) 4_j_a_L*JI a A^Ujtt 

.^g l^ JLl 4ajlj ta^La* (j- 4 ^'J-osj-aI! Bj. h <11 CxjI^ La I jl 4_uaL>.j 

J-aL^TJ! ^I Jl^Tu-u 1 J_aH*j :CjLua^Luil 4_!1jV 4 _lJLj aJijjla lLLILlA 

12 ^ :4^jjlU 4_iJj 4 Jl!j <<&jjlU 4 _ii : La-& £j-u integration 

Juv a A, „\l Atlj ^lj,» Mill 4_*J i4jjL>J,l 4_iJ :^ jr util 4jl!j . ^aJL*JI 4_iJ 

. La 

UT « LjIc 4jL!» jiitJ (jl <bLtfo (j- 4 cr^Ltil! (j-uL^J J_aI£HI j*l JiieIL<_u^flj 
4 4_>»LU 4 <LiLl>JLI 4jjuAjJ| J-jLi-u^JI La-A-U_uL j (( ^j-u J^ -Lt-u ^J_L(iu_LA» LaLa-<-u 
clsj j_l£1 ji (jyLxlj L^JLu^jj Ju/j ^pJI jJjL-ujJI JJLij Li! ^luuj 

i ^j La-11 I J 4J1aVI 4_iJ (^1 / a j U j U 4 -" 4 _iJj t 4j,< ulla 4_*Jj 4 4jjL?e_A 4 jl! 4 Jl>.Ij 
4tU <?4 L^JLa-^u-<-uLjj 4 Cj Lilli !jj4 4_Cj_aj>H 4>JlA J La.aTu-41 Lj 
t—3j-luSLI' I JjJlslII ^ILaJj £)! ^£La-J La£ 4 4jjjl 1!I 4_o»lj.ijVl i_.<-L>u 

al^ (Jx. I i_<-L > u : : L^ IjJLs I £j£Laj I 4U LUI 4-LiluI La I 

cHJj 4 /^1 LaJ 4^L*JI Cr AJLfc]| ^LstilLj IjjLlaI U1 jlj^Vl ^j_A 3j_jjLOS 
44 j V Mill 4i « <«MI (j-A ^ jr A-l*-II ^Laelll Juja>a 4lu_ujJI 4>Juk . j_uL*_a 

V cj! mi miJ a It I ^ 4 a* dJJIij t a_L_»_A all! 4j aUII Jll j_>JI ^yujj^J ^ jlcj 

jj^ii! 4 ^_uL*_a ^j-A 1_£J OJ-^ *jll(jl J-^l jJL^ 4 

<- > I r. I a_uoliw albtJ £_a!j_j j? CjLcj-usj^ cj^LJI ^yic ^ 4 L^j 

. aLaJL*J 1 jL^ ^_^_La a_lll j_a LjLp.1 < , 1 U>~" LaI - 4 < JI^>.VI 

Jjjju» ^j>j-UI j-jLLail ^ (jral * ]! c^t-JI ,jjj>.Vl JjLjjjJI 

L_J_!LjV j I L j (^jJI ^UUJI J-&J «aI>J a-L!l a_JLJvljwA ^llu 
dfcj v LjJI aIj-jI* jLllvI t _ rr iju ^LLaj j-Aj .4 _aLc. a_uj_<.u5^L-u jJJljVI 

I jl_& oL^ . ala j aUII ^ILnII aJ^c ^ylc ...*\ 

^^1 ^jiJ_j jL^ L.u.jj-a aJSJ aI^I j a " < < ilj ajUU I j_j 1 _a ^Lluil 
.aJLl^ a^ ^ 1^- 5 j-±& a Ul < n j-£jl ^-i-^ al^lLlJI <—u^ljll jil- 
^jJjJI ^a-A ^jL^L L^Litli! Jjxj La Ij-u£ La? j-aV| j^Ijj 

4_jJLa allcl a_5e_LA 4(jjjj-lj ^JJI ^a-aj 4^_yic. I aj>.jj ^1 c_jL 1 ^aJLc aisja 
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QluuUI JOJAO9 Lif>9J9aaJI 


SLiLat-A 4jL*iu ^j_A La ciJJj ^j-o-J t 4 j^jLu ^-Juj j I 4jijj5s_i 4JLualI j_a ^j_A 4 _£La-i 
1 l^Jaj (jl L^JLv ^JLc. 4 _j_a 1*JI ^ojl jJL! ^ 3 i t»L a-Ll11 jLi^ Jl-la^Lj 
4-U3J.3 4j| Q-A [jj 7l\C, jJj Jjjudl ^JUJI ^j-3tJJ 4J-U-t.J I 

- 4 CjIj-laJI ^j_A ^_AJ ^A-I Lo 

^kll JjL_ujJt ^jl>.J jjfc 4^1 4_kL*-Il 4U1 1 nit <<ill ^jjjldk 

aLa-UJI 1 ^ 1 a ' "J £_yldl 4_*JLII £j I lIU j iS Ju Jl>. 4-La1c jj-j tj 4 4UJ^-C. ^j_A 
(_yk ^aJL*JI jlcL<_uj jjyllJI JjLujJI ^_)_a La£ ^a-^-aJI ^k. ^ mi^ 

^ 3 l*n Ldl .«(j-aL>Jl 4 a 1 f.» <_yk «4_<-aL>JI 4_kj!)) <_yk 4j^k_u_uJ dal 3~*wVl 
. 3 JlC.LaJ 1 ^j! 4 -a-S (j-A / 5 U1, „tl j_&Lla_A j__j_aav La£ 4JlU1 aJlA 

(j-ul—Lll 4 _£jLAa ^yk, JlC.L<_uj 1 3d_kll JSLttt^ll Ltkjl jJuj^ 

4 45LlJu 4jLufc ^yk «^ykuTu ^uda_u» 4_aL^I j_& 4 4at3Lu ^luj 4^1x11 ^Jlaj ^y3 

ja^-dt ^aJLjlII £j_uJ Lt^J * L&j-lC. ^^yjl 4kajjj ^kll ^-A.lxi 4k 3 J_k 

j. ni i <_y£ ^jUULa klkj 44 j aU 11 4 U>1 . ,.tl 3jkl (J7 ^ 4_t_u-a_u > »j (jl 

yc. 4 t j_4jl_dl 4_A^_AJ ‘ 1^> < » ^ A CyJjkuLj ^LjlII JJ^_AA>JI ^yk 4_4 _aJlaJ 1 k jLjlU 

^yll-4^ij ^>Lc)/l J_jL_4_uJ J^j^k J' ‘4_jLlSdl jl 4 _aL*J 1 Cjlj-uaL>JLl 

(_yk 4 ^4pl (jr^ll ^J^-cldlJ <U1 aV1 4>JlA J^C.l_4_4iJ Jl£ L 4 AJ ♦ L^£.1jjI 

.^aJjlII ^_yb 4_L<fcljJl 4 _ajV 1 ^j-ul_4_uI ^_yldl CjLxksLuJI 4dljl 

^jjkll ^-A k e-Aj j-uaLxl' ^a ! >I 1 ^kll Jjjd JuJl>J1 g-^ U1 ^yktluj 
j! 4 U 1 mi 11 ^_y^ ^ 1 ^r~n La- 4 jd^l 4 J^ij 1 jld 1 j J^lSjJl 4^jj^ m>»11j Jl^IjJI 

^y <^>1^V1 (^-11 ^ikeTdl d>l d-2Jj .^j_44_aVIj cHijL<_o ^yllll 3^ 1 n 11 

. 4_3ikJs 1 (Jjjjljdl 1 ^ ^yldl 4j aUII 

1 $ ist*) 4 j a! til ^_ykljVl 4 >JlA ^LLajI ^a^LcVI Jlj i? a ^u^lJl ^ ^ U1 
4_j_a 1*J1 ^Jjdl [£j -<-uj 4_3j^JaJl . 1»>*♦ < ^ ‘^ V ^-3 Jj ^yTus. i^jJzuu ^yk 

(4 _S-LLzs—L 1) 4_tkj>d,! 4_£j_*J,l jj 4 4-j^.L aTl>-V1 3Ll>J1 ^^avIjj j_j_aav ^_y£ 

j_j_j_xILI1 4jj^j-aj 4 4^^I 3jJl1I1j 14 j i?3II 3jkJl ^y a < mj La 1 ^1^ a 

JJ_3 3j. i Ti < <111 4_kkl! AJafcj - ^4VI ^^LcVl k.1 < <i a 4at_kIj 4 _jlL 

♦ ((4-la-UJI 6jJj> 0)) ^yJI La T l v 
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^Jg'gjujuoJIg bJaJLujJI qju d^gJ^-uJI fcjcpJI 


ciJL_>»» Jl 3 4 t 4 1 ♦ II <3>U*V1 t * 1 <.*(> (JmjIj 

(jl 1 _LjJLc.» :^Jj_Sj il &A\ jJI _j tl 4 _lbI^ Juu aJ « _}jjj_4 

CjLd>}Ul ^ 4 < »V1 J- L> Jlj tLkil 4 4Jrtllj l JLL>.jJ 1 <_3Jl^jt (jL-J 
i L^lufcUj Vj ^.Lc. I^jj, lo j < u Vj t4 jj.Ju.lI' jL»-l.u| dt-ui-J i4 £jjlU 

4 j < nUaj 4_fljLuo 3JljJl>JI J^L>.VI (jJ» . .(4jIjJ a1*JI c_x11d) 

£)LlujVI ^j£u^T) L$jL3 (jLlujVI Jp* L^IjIoJ {jj* ^4£.jJI l^-3 

•«J^^ 

V 3jljJl>J! 4jgUtl 3^>*VI (jl Cr^! J-J* (jl ' m IJ {_y* Lufcj 

</•>*<4VIj ^>*jJj-tS^rJI ^jlSiII ^ULtil jj^>j tjjlaHil cjLxjs^Lv.i ^^LcVI 

e\ U> , ,.lj \ 2 \j \ tl Ajl \1) j / A 1 1 2 4 JL - »jl * ^ ^ tl ^JLc L<Ccv VI J 

(jl J-J (QjJLII I jLjfc (j_a £_jLlo]I JlSjlII ijr 3 (>-u^>l ^"r^Vl rtf tl 
^ s\ A "i 11 j t 4_L.4-I.t-1I 4 -lC.j) ji.lj 4 ^_^LoIlII 4_c^L<_u^ 4_bj_u^JI g> j ,~.tl 

^^ojJlILj 4_l^Ij Jlju i LJl*JI 4^}U*Vl t 4_uLjVl ^JlCj 4C-.<jv1 jJI f.\ 

4JLti>l_Lll 4 -l^.UJI erij cr^ -ij-aJI < n L^jV 4 jV 

^JLaJI lt 1c ^JL£Lc J ^ j t4 -JjiJ.«-u.1 > Ij li^j-u^lC. JJuacILc (j-uL-oJ*.] «La]Jil 
.4_jJbj-«iJlj 4_t£.l^>JI £.!jJ Cj^I Jijl Ji^ 4K 

O-L^j ( t m °ijj jj-1 L^L^-t-u 1.4^) 4_p> jJ^-uJ \ VLj Lo-uj LLsLujI 

.4_O.J)jJI 2l£^1\ ^j_ 4 t 

dJiitJ! cJjJVI (j-4 C-xJU-^JI JJ-UL.U 4 jjJ)J-UD 03^ 4_4^>JI ^JlA (jl 

(BiologieL ljvjJj- l - l JI) 4 _<-£ 3 LitJ j i^JUJI OJ^ Cr^l 1^1 

OJ-^ J 1 M ?^l JJ-^- Lil 1^5^ 4dJuJL>JI 1 ^"Ul ( H ) 
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$&&U 44^*4 


:L*il*~i1S U A41 

j_uh_i JlLa J.l1u.JLI JuJl>«j C^tx^I JlII 

^J-jJI J-J-4-5 (jr 4^ . J-u5L) L>»J) <lU i *-— > 1 J-U-U 

^L*J Jjj-LaJI < <nj JjLlj 

4_jjI_JLo £)| ciJJj t M <>>j * J_*_j Laj Jj 4 2000 
J-%-4 1 *m mi 4 1 M Ml Ci \ Ju9 J .3" m, «U 4-L^-Ic 
Aj\ •*"•. »t 14 ,aj-»^ /11 /d <>>!U dJL>ojJ.I CjVjL>JU 
1957 ^Lc Jjla cjjjlaj jua Prospective ouFuturologie 
. o Juu ( j-« Gaston Berger, ^jjIu_uLc ^ 

JSIjJo ^ JlZLj C__UJ M_) 4 j-ljj-OJ d At ,,, 11 (jl 
4?1 <>Tt3<n cA*-^ £tltl c-.«j > >1 jJI JjtjJbj 4 ^jjlU 
jl_3fcj| 4(j-Ujj MlU (J-AJU 

4 JjjIs J->.t cjI 5 LlILcj 4 < uUj 4 U cjIjIj^ 

^L^TlaVIj 1 <>* s\ j -" Aj 4_&U 

4^- U - tj lI 1 4j>.L>JI 4J-UdL>JI (j-o 4 (JI 

L;r lJI /1-< 1 ^Utlj jiiil 1 <>»ji 45j_u3 LxjI 

: 44 ^ <jj* J-UdL>JI (JJJJaL* Js* qA J£LuJ 
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ijluuUI Jjjnog LfcpgJgjaJI 


* JI i < <i <t 1 * 

» l5^t.(.j l J y * 

. 4- LuJ J ^jL^UI <Li_tiu 4 jj) mhII * 
.^jljjjj cjIjUI! jj_ajlj jl LLsLLxstjl * 

Lr^ 1 f £)-jI£»JIj Ij <- * 

.c-jL&J! tjufc 
1 6-«J 

. (<Lj_lsilII) Ll>. jJ j-tSLill (J-tiiAj 4^LiJI JUe^l ^j^oo * 

♦ 4-tTa-Lt.1.1 ^ C-JjlLII * 

. 4♦ jt UU i mV! CjLsjI SjLj * 

.^C.1 .jJL-JI JLt-^jVl ^e-L3JU * 

»4 j^ <*<■ <11 LsLkilj ji 3^“ 4—te ^ <11 j it] i**i11 >jc 
CjIju>.V ^ I i «» 1 1 jj t^ /1 1 3 jjj_u 3 ^j_c. cjjlj&Tlj 1 _La m_LaiJ 

1 r Mil La I cr^>- 4 ljljol LLp* 1 LL XU 3 JI JlSjaj Jui^ 4 < till ^ele 4 juLjj 

3jj_U! 3LU-J (jr-£ CjIjj_Lj_jJI • \ j-fisu (jI CjJi^eJ t^j-uSotil ^Ic.^ . i_dJ 
.. Ijl£_a <U 4 (jj£l V UJLu Stricte 4 -e-T<_ 5 fc-a-1 —La Lie. j_Lj j-« 4 _ 0 .jJ 9 .uJ I 

^Lc ^lj (_ylc 1 g Mlrt 1 tdjt^Lj 4*H Mil jLu_U ^J-4-U LjLiol (J-a-jJ 

<j_£L*J CjLeeuo. Jj_>.j_j J a ~ ♦ i JlS *4jI j < 7 " Mill LujJaj J}lo La I Le^ 
^LLa_j ijr ^ d 4 s\ 11 Lai / 1 g ~ a*\ a 1 g 1 4 Lc_i| t 4^1_Ui] 1 

t^iLtJI 4o.j juaj tljjLU Ij Jo. Jlo 3 i_Aj_aL3 tl_tej_uDjjs 

CjL>.j_4j Jjjfc-a L^J -*- 0 Q-^ j-«VI I Jufc L)^ |j| Lee. JgLuuj L) I LlA 1 nif. 

. 4_j_j_eJtJ! CjjjLuil I^MLdI j3 33 V ■ ^ ^ L.,,. 


s J.^41 ^ ^ J 

Jao iJjsl Le^J3j 


M4 


JSLui^JI *s*i a \°i t 





UpgJ9,AllII U 1 l O'imfl j9&juO 


^Jloj J . >» n \ a t 4_a La jJjlX I JJ jJjoSLJ I 4_uo LLj 4^jaJI 1 ^ I q * 

I jj_u 1 J_ca1I 4_u^L2jlII 3jIjVI Jplj»L t4_«Lc 3jj_ua jj /.tlj J_lJuJ1 
3^- q * ^3j 1 n ^jJLl « 3” mi U t^_u^ j-»* ^Jl qL^VI ^Ual^L 

JUU fU (J-AJ ^ (jj£ju -<-u L_3_j£ 4^ LbJjJuStlj 4 ^j_aj 4<_fil JobVl jLlO-I <J JJV 

IjL^ . L^£jJLu 4<<n 4U-LU jIjlcJ ^^-3-u 4<_alju&VI 3^ VI 

4 La J_>. ^Jl c_<_jj_£ (J—l-oJLcu-o-JJ 4jLa£LII 4 _l 3 Lqj Jj-La ^jl Jll 4J J^ltTa ^_a VI 
2000 ^LlI 4jjl3t Jj>*I 4^3^-! . 4-t5Lg.a 4 gg tl jJuj Ju3 4^11* J^3^. jljJLgj 
4_al£Lal Jjjv. JjL^llI ^Jl Lui^Ja ^yllll CjIj-uuJI {jjz j-uSJI j 9 Io~ 40juu Laj 
(jl 4 _lj1 < >1 iVLa 4 _ljvjJj-l-lJ I 4_<_uJu^JI <J^*I L^ 5 4_ta^. j|ji£.l 

4 L^jLL ^j_uoj_j lLIjJj fj |j| 4 jJl 3C-C Lb J-lU-a 4 jL3~ < mU 

. LL>. 4aj_q_Ga_a ^aLu £jJj ^L. 3j _}LiS ^JLJL L^jIj 4 Lbjata 4 ^v^HJI L^J ^juJj 

4_l>.jJ^ojJI (J 1 3~ 1 n a (j-a ^j^UI (J i 3~ nit, I jj) *«t I cis JL^J! 

i^j_j_J! ^jJL*_a j_<b >U- d 1 1.3" ,,. t, I | ^j_a ^CjJ| ^Ic. t 4^jJI (j_a ^£Lal Lq_ij 

I <__oVL ijy ILll utopies cjLJIoJLLj 4 4jL3~ < nil 4a_gJ_*JI jLVL 

4_3_l£jJ! 4_lLl 33^J.I 3jia_JI ^jl G. Berger j_3Hajj . ^Jl*JL L^LLujI jy jJiLi 
1 —Lj^ h '1) ^Ull CjVjJlU tLjljT {j-A jj^elu (j! La 1 

i^yC. t ^y-a-L»_l I 1 ^ ♦ <1 L> j£p 4_5e_t^slj (J-a^. c_-<_lIL_u I J-qTau La Ij 
L^JLL>oj 4 J_al jjlJIj jaLjSjU 4^1^VI jJl^ t 4JLal^ CjLI i^^li L^aL^ 

.4_3j^J 3 JJ} i^i ) L_ksl jII 

I ^ j * • “ * 4 I Jab LlI Lt_a JLiTuJJ ^ai 1 ^ j I LIL4IL a ) - * 4 

CaA^J JlS 4^_osL>JI CjI jU* a 13~ Mil,! L^jSLu-uI ^1 ^j^-aJLl < 3^ aJ cr^ 

4-Ll-LI.I CjI JavV!j 4 3j-_l-l£JI CjL<bL>aVI 4 ^j 1 _£jJI q-a (J^lloj ^LqlubVl ^1 
4_qaj*_a JJoj ^^111 CjLU» 1,1 ^qjae-a £)-a (jj^aJ 3^-uSLII CjLbL>aVL^ , J «3~ > mUj 
V 3jLc / J J «.. t.i \ 4a_aJ.I Cj1Jl>.VI Lai . 4 _j 1 _l 3IL_4 i 1,I JJIjj L",II 4_*_3^Ii_a J 
CjL_oI£LjuI L 4] (j^£aj L^a-Loabl Jl^Gj La ^jLc.^_<_u 4_LjIGt_a £_jIj3j ^^.uu ^JSLuIa 
4_a>.jJ^_aJI 3jjaJI ^LLsj (J ^ 4oj J_>JI Cjlj^eai.1 JLv (jr Jt I JiSabj 44 ju_oIjj 4 3ja C. 
Ja_a jj_a 4^>a^ <^11 II Qj_3JI 4_ojLL lj=r ^ 4_al_^JI CjLcI^IlLVI ^LLaj tjr b I j£j 
. lLU j ja£j genetic Engineering 4 jIjjJI 4_«_u j_ab jl Laser jj^UI ^IjILLl 
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(jUiuUI jjjAX>g LpgJ%uJI 


:6 J&yf $ ^J-ta-ll 

^^LoVI cli-lrJJ *J^I (J_l31L_uJJ JjJou £)l cii-Jo ^j_A ^J-O-Jj 

CjIoJoO i nil i _ r ic 4oolo ^La T laVI joS^o < > «It-Tn l%ullloa L$J tULo 
CjIjoJL c-.cC.^Ll]l CjI Jo I 3jjiao j fc> /1 (j | 1 nir. <jI ^y -£-1 4 L^_aJ_3j tjr I<JI 
4?L>oVI j-c £>L9VL Berger 4 ojj 4o j ^ *i J}Lo j_a ^ <■. i\\ Cr LoJI 
» A • ' " t, | I ‘S> t t UJLI I JI J-LA1 I /»<</« t L I ^_u_JLJ ^ jJ | ^ I 

J_j 4_jI JloJI tla.3-to L)^ I AgA (^^-coLlI <j_a Lti^ j^-^Hll LlA Jj) <<••"> 31,1 

1*1 Ml JJ £-31jJI 1 JlA jlSLil (jl cillj 4^UI 4Jsi^L>J,l ( _^a_l] Jj) i<Q II 

. (J_lZL_uJ,I ^1 LjjjJ^j 3jj_Lj^o 4 ?j-tTuj I 
^1 Jj_^-J t3jL?eTn.m j-Ai_IiJ,l ^ I JJl£. 4_ajJl3j c_olo ^1 JoJal^JlLa 
t La jo j_>o (jj£o La LJLc t lu La Ll<-uJ I j cj^LcLaIJIj t tjr L]lj JjLJLI cjLib 

^ jr JL_L_LJ J t 3*j Ml U (j I jLjJLC. 1 . J^VI 1 jK Ml 4 (_J\JjLaILa LA^.LLA->J 

4_tJ_LdIL(-ai,l £)V i4jLiJJ 3>U. J a ^ cill j j_a 4oJ_lZL_uJ,I 44 ?j 1 £ojI j 4.»J_o 

t^f) a mi LI j_j_c (^il 44o j_L?c_a jlS^I >1*3 ^Loj «£jjj Cjjojij» (JLs La£ 

4_OjJ^_uJI BjjiJI Cjl JoV ^I I 3~< Ml A JJ) t^> i A (jotoj I j£LAj . JlALAU 

(jl (jr *-yu, tdlj-oJI 0 J_A (jl <-djjLJ (jl JLJ V *L>£> tn »l lj JLvIjil (jj-3]| 

.CjI Ju^G ^ Jlaj La-a jo£"l CjLLla-^J ^Jlaj 4oJ_l2IL_uJ.L^ .jo_t^ jJo 1 ^ < 7 ^l^o 

(jl Jail (jLLaj 4_olo iJjQJ . Jjs! jJIj L^ohriMil (Jr\J 4 rt 111 ^ 11 (3jlJ_dJI ^AO-LAJ 

4-JOjJOlJ I dj^ILlI 4_J_A(__£ i ' I ^"r , , ■ II { J£” ^JLL^J 41a Li 4 _jJo_aIo_u_A 

Laj 4 L^j 4 U nji. I 3L0 JI jo-oLlC j_j_aoj 4 4_oL_ujVL L^lS^Lcj t LAj-ooLj 

3 I L < ^JlII 3J_ljl-lJI CjLloL^juVIj JoLlj^ mmIIj ^^LoVlj 3tl ciJJj 

JoLUl (jl Ml iVl (jL a^— I aIJjI_5 t^yjJLuil^ ^jLscjVI J-t^j-JI (}tLO>J 

.^Jl . «» 1 L^l ^jLoijVI ^l^ltolj i^jLulj ^>I^Jlaj 

JjLoLIojVI jJo-a ^j_A 4 ^_toi_L»JI 4 ?J_A Jolo 3 jj ,a 4_iolo CjIJoJjj 

t^AOjJI JjL>^ 3htlj t3jLAoJ,l 4_oVlj tc-ouLVl ^jJlI 3 JljjljJI 

t4 j \ I ti 1 II j 4_j_jL?c_jVI 4jL_uI£L*oIj *1 VI *4_t^o^j J 1.1 ill (j^ouooj 
4 JLcoC aIj (j -4 (jr- 5 ^ ^J-LI LLli i _ r lc Lojj_a ^jl CjjJ,L ^jL-ajVI 
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UpgJ9,AilII U 1 I fl'inio jg&juo 


1—I—A a < ^e_l C*< J*%- i f^yuSLtJ Li ^ I dj LlIUj j JJStl] ^)Lt.uJ VI ^)_A <( lUj 1—0 1 0<J 1)) 

^_AjJI ‘L> 3 4 iM t J i 3 "1 , ,, 11 s 4_LdIo-VI 

JjJsj L-ua-jl LxjJ t 4_<oL>J! cj!J_L 2ll <j*j integration J_cL£aJ!j * incorpration 

^j) i » 11 &J-J& 4o»ja ^_jJ 1 4-Lal Mill cLualljjJI ^4 l_SJl^j 4aolo- 4Jjl_5e_A 

j_toL>JI l^j^\X\ 1 » < <ilj Lc^LLdI L-cltaoJ^-AVI lj-A JILaj 

Lajj) J^Lo- q-a 4_jo.jJj_j_jJ I CjIj_3c_LU a Jl_A> 3j j mi a Jsaitj JoJllII Jo. I 
Cj^LcLalllj J_aIjjlII { j r a J-J-& JJic JuJoo j_aVI < U~n La£ • L^jLojJJ 

Ci (11 j! 4_<_uLu_u JuJoo j_A t__3 Jl^JI ^jV <j-uljIo-VI £yz jjl &J 4- t -a T cae-a LgJjLjjb 
a j ij 3~,,. 1,1 ^ j_<_u-3jL utJI 0 juk ^jo-G (^jJI ( J7 -ul 1 la-4a L^_Ll I 


Jt u JUfa4t j$&4ftriLUa** 

J^Lo-Vlj ^-_j-3JLa 4 g *»-j_a 4_<_uJlLA Jo 1 (j-* ^JL.Glau.iJ.1 jjioilLs 

Lc jlIc. Lot ijr lcI . 4jl«3 ~miU cjIjjJ^hJI <—jjjGl! Jo l (j -0 

4 j 1 1 3~. „ 11 ^_Lu c-a^j 4-0-jJ^-i-lJ 1 CjljoGUl] 4_tLGlL_u_c 4_3j^Ja ^_Lu JjLota 
£_<_uj' J-*_j I j jl mi 4 U Lj^-tlaJj (j^SLii ^<u-3JI 4 jL 3~ < m aj 4_j^.LGoV! 
4_ l £. l aL(jjJI jLLG Lr^i ^Ja^LoiLI jLGa iy* Lujioj q I ^ic.\ tlajlja 

I 4 J ^-t-oTu 4_JIIjjJlj 3joJ!j Cjl^ajuJi 4 -C.j-l.u uf.VI (j-Aou Jo-G Clt-to 

4_lj j -j q . JI 4 _<_uJ_LA CjI Jo-i ^J-LI 1 LLU 4-JjLcujVI £ -^ LS^jQ 

i_Li L<_a jLGI Sjl-uUI 4-tJLGlLcuXl^ . I j jo-ljJI 

j-jJlo. LlAj . L^il l^^Lo-I CjL>-j< yUtl jL^VI (>UJ Jo-G 

jl ."r VI 1 Jo-G i^J-GlLcuJLl JuC.«-q1 J La 4_JbGlL_4iXI I j-lcuJ (jl La 

t L^j ^Lnll L-OeJ CjljLoJtj 4 c_o>lIjJI oLuGoJI L»_a I 

Cj>L$Lji_A i4JLaL<i j_Ikj 4 ^ yj 4_jLLaj j£a LaJlIc Lojj-sao- 4avlja L^jL^ 

L<-uLt-uI 4 o-jj aa^LSLt!u-I> 1 <>jla L)^ 4 ^ 1 '1 U~ / ■■ < ^ ^yij! ^ ♦ 1 \^ ^^ < «< A <tl 

Cj I Jo-Via c^Lc Lao- Lt^ I jl ^JLu (jataj , J «mi U 4_laIJj Jj 3^ 
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QluuUI JOJAO9 LtpgJgaaJI 


l_Lo J-cCL<uli ^ Jloj La JluuJj ^1 4-JUaL. <J I j I L*J. 1 4_cvjJj_uJI 


Vj 4 _jL*JJ dJjOfcja Ciljjj-aj Jj^LijVI ^ JlC. ^Jl 0 LI 4_jC.L tdj^lj j^ 
^jfltl ijr Lc. L^jL_4jI£LjuIj 4_c*. jJj_uJ I 3jjUI ^^L>.Lj JLuj L^j- 3 4_uaLv. t 4_j_Lcj 
jj 1 g ^"n j mi ill jl . «UjLuujVI jjylc. 4-aLc. 3 jj_u£2_jj t4_C^LL VI jjjLslUj 

^JLc jJLIa-a t h til a ^lj j_talj_a J^LJ jj£j L)l (jrV-ijJ t J i <T << nil 4_Jj)J_tu^ 

^ 4-C.^-4-«-u-l I 4.~uJ£ t j-tTu-J I 4_t_u 14 jj-uu.J I 4_o*jJj_uJI SjjUI Cjlju>-i 

BjjJlJI 3 j j mi a ^JJLjj t J j 3~ mi II I J_A 4 g j _iJu>o ^ jr lJI CjIjIjJUI ^Ijicl 

JaLL>JI ^IjlJlj ^j_JI jjj_p-VI ^jlIaJI LaI I^i'v- Cxc.jL.uj ^jylUl 4_a*.jJj_uJI 

4-LvL«JI 4^JJ! ^JlA Jljuj .{JijL>J 1 ^ nj^^1 ^jLuujVI ^j-uuVI £jLLJ1 ^ ic. 



^^1 j-luuJ jt ^_pil daj L -LJI ^ ^uuj JjLtJ L)lj t4^aL>JI 1 m 34j 

3 11 j 4 -l.lLuJ I (^jJLJI ^1 l^Jl^j c_jjJLu ! J^L>. j-* 3 *3j>j miUI 4_jL>.VI 

cjU.lIcJIJ WLJI culjL^-Vl J}LL ^ ^LuiiVI ^uL^l <> ai^Ull 2 LuL*jVI 



? *** cpi*L**iJt ^ 

<_^lJI CjLjl 5 cIlH ^jj*-" 'no Lul LLs ((^^^.ujjj)) 4jlJ J^jlLuuJ jl Ljjl lil Lai 
CjLjl^cJIJI ^_Al jlj 4_ual_>. 1 1 g *\ LI (jyllll CjIjJlIIIj t^jlxJI jIlA I^jLso 
L aJ^J . L^Ic. 4 j>jL>. C« < »m!j 4jjji]| 4_ta-jJj_uJI ^ji*JI ^JlA J^*lj 4_Lcl^ 
4icLJI fiUi^ljJI CjLjL5tHll L$J3 (Jjosjj J^iaj CjIJlj tjjU^II ^jJjia CjjLuu 
jl Jljlj 4_uaL>.j t^J_C_JIj ^ j .L11 jL>o jLuujVl CjLj_t-aJ JyC. 

^ I r. l-JULLII I Jl_ol_j LLdj_uu J^VI ^ I r. «j mi ill 4 ^uJllA» J^IjjB cJLL 
4jj.uu.JI 4jLjjJaJlj (4 ^Lc 4_*_u_LJ 1 ^lc. JaJLulJI i4_ta-jL>JI CjLjl^TJI 
J-^UI jLcujVl LajJu^a 4-iLvL CjLjJljsj ^j-tSLII L^jLJ u>a CjJlCj t 4_i^>L>- 
t4-j^>L>.VIj 4-tc.LiIavVlj 4. U U 1 2JI Cj^I^AII ^^ic. 4 jjJ^ ^Jl«j t4j|J ^JLjJI 
. ^Lc 4_^» jj 4_jj Luuj V I 3jLx2j>JI Jzjj 
Cal^ ^jLJI 0 JL 4 ] 4jjJl>JI CjIjjU^II jl jjfc LlA 4"1 r^Lo jl 
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UpgJg^uJLI U 1 i fl'imo j^Ejuo 


4-aLc. LujJaj CxjI£^ I jj ^-JuJI c__<j!Ij_>- ^_pe_uojj ju_>JI Ijjs. a \ 3~ 4>1_>uL) 
jjMJIj 3jjJL£ a^LlII ^1\ CjjL^jj 4 _ 0 -.jJ 9 .uJI j_lC C.U u>j 

. L^Aj_j£.J 

g-«2>JLb d ^ -wj 1,1 j-l£. 4-q. jJ11 j BjoJI ^jJjlII 4>Jufc c*igf, JlII l_3_>. 
t3jjju>- LuUj| Mill 4o. jJI (jr 3 cJx-alij jiJI V <>n 4 _uLuu^Mj 
4Cj Lila I L$_4 ju^T Cl U u> Ij . CxJj^ L^_4 ju^f Lj I ju?e_L<dJ jui»J I 4o-jJI Cj JlC.Ll 3 
4-uL.oiy 1 pjui .I L^jLcjLla £>£. juluJI ulji^i <>>VI IjLa 4eJlJufc L<5_4 ju£? CjjIjIj 

, d \ , 3 ^ a 3j-LsL>. i3JuJl>.j Jl£ tCjjjjLseTa 4 _uL_ujVI 4jL?cj j «4Jl^ ^JLstil 
( J? _3 4- j l > .jJj- l - l JI 0 Jl^J 4_jjL_ujVI 3j.j (<iU 4 _o.jj juVl BjuJufu 

«^_»jJjLj o-t-Li^)) (JjJu ♦ ^jj-tTu.«J I j jo.ljJI 4_jJLlI I l_^L>.l^-o 

JLUjI 4_L>.ju 3 ^ jr 3 (jVI 4 j^ mm!I £)l «(j^> mi»H ^jj-3JI t ^-*- A » 

l£]|j_ui ^j-o >-» 1 ~j 4_J3 £)L_ujV 1 £. £)lj .((BjLuaoJI JlJU La» ^^Ioe-c 

:4jujI 

• CjjJb^ 4_ulj JmJlj ujjoJI dJj_cu " 

. L&lj)~ < (i a ^_bjj 3LpJI 4_ui j_LJ n! i>s^ jK < <ill julju (-dj-tioj - 
. 3joJI 4 _o.jJj_uJI <l_u 4_toL».j »L l «jlI1 Ll>.jJj_£uJ1 lJjuIij - 

jJ_»_iU 4 _ocjjJu 3jju^j (jL-ujV I CjLuISLcI m ^_&jj ciJjuIi j - 

.<(<QajVI» 

jJLoJ 4-jj *s <? tl ^-l^--v JJLL-til lil cilli i mj ^jJj 

^lr. IjjLa 4 _L*_>i_3 4^JlU 3 Juju i_aljui>Vl £)-* 4x.j_c^ua jl / J^ 3" ,,. ^ 11 3jj-ua 
3JuJl>. 4 3 < ni^ jj-c dJJjj ^jLuU^/l 4_uL_uil 4>L>ul CjI JlxVI (jJaJjjj 


:L^ id 1 ^Ul 5idi» 4^Ji 

4 L^lc M < ^ 3 < 43 LLlJu ^.g_iJj 4 _*u_lL^J I ^j_a 4j I Jl^Jj I ^Luj^U Ju V 
.« 1981 j, U4 4jl a L>.-4-cllII Cj^I K mi (jLuu^/l)) Lulu^ tillj LjjuI)I 

4JLuL>JL^ t4jju_>JI 4 u_l*JI 4u3jLuaJI 4JVI ciJJj Ctt im! ^jlj-lLJI I ^lf. Jl^Jj 
1 \ j mi 4 lu-ulu ^jL4Jij^/l ^-uuj 43 lo c 4 ^j>. 4 3j-l»- > l 43 4ji <3r. ^JUJI (jl 
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qLuuUI jjjao9 Llp^J^ooJI 


u * . , »>'<< 4 ♦ j . Ls 1 1 ( j-4 ^J_u_ji (jL-ujVL^ ^_C I £jj$ (jS^ Lq^_qj * L$J-4 4_*_li2J 

jj-aVl 4 j 1 : 4_st_ukJI 4_aj_kia juuzlc. 4jI 4 L^-La ^ 4 < n VI oj_>JI 4 j1 Jj 

(j-q 4 3k 4 _oj_oj j_iIkL 1 La I jl IjJuSj Vjk (jLkVl *(jj£U| (jr ^ IjluLju 

^yT(->. i__3j_c. La Julc. 1 j_& JJLjlj 3-uCu 4_£LJ t^jjSLIl 1 JlA 4_jlj_lLiJI CjLoJk 
*4 jLkil 3^j?e_*_a jJlu La ^ <? n t nj 4-g-tlajJlj ^ <>>♦**< tl O-p- <j_a (jV! 

. 4_j CaJjjjS La 1 jl <L^Ij jJuj 1 JljJiaj (jL_4jjV 1 diVT ju£ (j 1 0_pe_J 
kl^lcl ^j a <AVn ^Lkillj J-gj fc U 4_u_uL_ul ^a-ufcLia ^1 4p.l_5fcj ^_J1 (jLatjVI 

4_lL3 jL*_j VI ^ g 3 j jl _iJL^t_j V (jlj ajpell 4-q_jjs V (jlj 

1 > * (j m j tj 4 ♦ j . Ut1 4Jjjjt_a jT 4 3U a 4_akjl 4 ♦ «>* < dJLaS> . JSLILj 

(jJuJb J^tJl 4 _Luo Laj.} Ij^Tig.I ^j-aAlIl »1 air (jl ^aH>«J.l 

£j_oj>J,I 4^l^J 1 4 .Utlj ^ 4 lL>J,lj (jJuJlj (J-< 2 _*J! ^jSLIj • Jl>- j_a 

£_a ♦ t ) i (jjJLt-^JLa Lt- up . (j_uL(JL^ t(Jj) a Mill jl ^-lSLJ 1 

a. 1 U% #tlj J.aklJl £jjq jLkl (jJuil Cr^ *L<ia£.Vl ^Lglcvk 4j_}L)Jj 4-^LqTp.V' 

• Wob 3 ^ ^ 

4_3_jj-kj (J-o-AJ 4 tjiktl (jl ^(jj)jai»tl Lp* jJ^j-jlII 4_4L_<j jl_3 JlBUsuj 

(Jj)j-*_a 9-^Jui (j_a ^j_a_ji tdjJbjJI (_p3 _}jp*j_a 3 ^-AjJI ^.1^_>.1 (JSLtluJ Laj i4^Jltit_a 

4-gJajl 3_}j_>.j_a t^j 1 L> (jy£j ^Aj-Laj SLpJl {jG* 

&\-jl3»- jJj-l-lJ 1 ^ jgUtl 4^<jj^LaJl (^-£-1 *L^_aiL 4_ai^jVlj 4Systemes 
-JljJl>J 1 (^_<_A Jua-Jo Jl>«J 1 ^A-uiaJl c-ufcjJLl : ^^Lxa 4 j^L1j (JjJloIUj 

tl ^j-oL_<_o^l ^a_^jlj l.u L^jLi 4 JuJl>J1 J^L>J1 c-< A Jua 

^ A'j d \ t n"< , ,< & ^ a j_aIL>J.l ^.Lc. ^_La_u_4jj (jl ^JuJj ^Ull 4 A, ..1 Alt 

^ j 3tl jLUJ l^^Lus ^1 ^Laij^Lj JLBUj^l ^JLc. 

^ku ow jij^yi cPi *bj a- jj JJU-uJ psJbj 4-U3 Lt-uJ I Cj 1 JlBUjlX 1 J 

' : 4 4_lLo_»J 1 ^_a JuJl>J 1 c-x-^pJl c-ufcj-a^ 

^_lC. 4j^1 Cj1j1j-3J1 tjLj cLILlA (jij 4 Lu-u 4 j4 j t\ m ^jl c-tsej 
^ ^jl_4Ji_j^fL^ 4 4 tktfifa j-ic 4JL-sd 1 jHa 4 jl a c, ^j-a aj^>. jlj-BJl liLitjk 

^yJ_c ' A aj**<" 4jj->Jk 4 ^jL>J1 i^yC. 4 t\l A~ , ,,1 (j^*J (jl , ,.j 

4_jj)j_a_U 4 _j^_>J 1 (jljL^^j ♦ 3 L lj> J' 4_j_Lo_*J 4_J jl 3" t mL 4_jL?cIL_4jV l 
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UpgJ9*j.ll U 1 l O'imfl j^EjuO 


(Jj t^J-alSUl ^ >^~y .~.tl ^_*JI (j-o ^J-L^tTn-u.1.1 jJLa (J-ujJ 4_jjL_ujVI 4_jJjJ_<_u-U_3 

. JSJI 4-cLu^o {_y& tSLoJI 4_ti^c A <V 1 4jI 

ajjLl* 4:9 ^Lc 4 _uj j_A (jjjLflJI £)l Jj t (j-s V £)l 

I jlj iCjl jJLj L-^..Aj-^oLul! ^uIjJI uLal mi <11 L&juvjl * a * j , U 11 j p)L_tuVI (j \j 
P)L a 1 1 g <y j J_» 4tj iUtl ^jL>. Cj-cujJ 4_^L>> W L ^ JI 4j^>JI c.uL£ 

.£_4lL>J.I ^ 1^31 i 4 j^>J! 

JK Mil mi«H ^ <»U ^3ljJt jJl jjfe 

3j-La_j_4JiJlj t3j. U j Mill jlpeul t>Ju>*j 4J ^ '( ( .r>j (_^-jl3 JJ) ♦ Ml 4ul t4JjLuJ,l 

iJojJL udj t4uj|j 4 -JLcaj 3*>"m Dominance 

(jy-2 U_£ ULj^lj i^-a jlj jl cjj_4j L}UJ! P)L^ t4»jiUH l_4^j 

JljJlj>JI LbLi£ Iu^^j tie Cancer ^LLd^jJI ^_y=>jua> 

cP L^l Ma <( 1^83 l_jT J) mi O- ^Lu JI P)LLa»j»<_uJl 

Jjuwj V 4p»Lv ^j_a_jJ t4j9jju« CjI^jJlscTJI ^JjL_ oj OJ^ 

4_p. 3jJ (J^j ij-ulj 3 jj 9 J£J1 t^-jLkJI <j_a 4 -lL^jlII JuIj9 

. 3Lo*j 4_p.jj jJu-sa-a 

^JLjlII £)p3 ^JjlII 4J&J !j (J_aViu ^-3 jj P)l LLlI^. P)l 

^_<_uju^JI ^JIjlII ^Ll^Lj ^JLxII (jLjij^/ ^JL-oljlJLl 3j-l>J 1 j 

^jLil tC-tJL-tiVl 1 3 pjV <LcvjJ^_uJI 3jj!JI Cj l^-uifc-<a J-cL*JI 
tt>J_A jJa-lJI .(jLtJijVl 4 _uL^oj! 3jliU jjLc^a-3JI «l>JL*JL 

^LjjVI jjJu P)f Le s Valeurs ^u-3J! J 4~< < .n ^j! ^JL*JI I jlA > «j 

P)l ^_j_La_IL<_tij ^3il ^^uLSJL! . Lt^L^ ^L3 _lII Jjt -50 cjL^L>oIj ^jLJL 

t4-jj 3 r. ijy I(il 4~lj (»j Laj S 4H^-o ^JL*JI PjL-ojVI Jij-3j 

d j r j 1 j) U a j 1 < ^^tl BjJaJJl L^jI ci.Lcu V S ^_>j-3J! ^J_llcuJI ^lc. 4 _L*_>oj 
^-j-3Jlj jLLsl ^ 4J^ir. CjL_uI£PjV 4JULPJI t^jj.1 3 Juju 

. . . .^_u-aJ,l P)j| ^Jl 4 JjuscIu_o tp(^jL3JI J 
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^ dM4l dlaiHfi&m 

4_3_}L_ajl Atl 4_jJI 3 jLcuVI d<-4J L« (j-u_J 
^ mi c. cjLaL>u VI jj >-1 l£^-uj <_jLtSL!l I ju& ^yc 

4-lIt, ( jJlL^J I Jl>-j_ 4 Lcj_Lflj ^LclSJLa (jyJ-II 

4_L>J CjL_Jj_5 L$j.}Ju>. « ^Juull $L>*jVt)) ^ul 

4_jj— lj>JI 3jj_jJ! cj|j-5e_L« j_aj 4 2000 ^L*JI 

J< l"ll (j! l^] jib (4 _l>.jJ^_ t_JI) 

La t^j^-tTu-tJ djLtia^J 

I (."m'v Cj~^ 3^—l>- VI 11 a *>iJ I lUj Ij^-Lt-uJI 1 ^ * A 

4_i3ljjJI SjLaJU ^L um SJI C^^UI i—al mh^I * 

* L^JLl jUJI Jjw 
c_4_ljU| Ll-Lljjj Lj^L>JI 4-l^Jj 4_ul£!_aJj * 

. ^.lallI £jlj_a <J^L<_u^J jLjll>» VI 
^j-a j—u£LJ 4 jj-l>-L uu SJ' Cj^LcL32]I * 

. 4j 3 jJI 4_uljjJI CjLIj, U ,^V1 

. 3_iV jJ I (J_l3 3j_l£ Cj Li Ij. t-^ < >> | * 

J-jJLstiLI ^^ItSLlVI J_3_*JI Jiitlujjlj * 

•LpW 

(jLl-uj Vl 3-j|jjJI t ( _ r l-C. 3jJ-2JIJ * 
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QluuUI JOJAO9 LtpgJgaaJI 


4_Lu_u_>o^ 1 ^Lus\ ^JL^. ^ * 

. Lgjl jj cJjjI 4jj-JuJ ^jA jLiit-a v j^-*>- '~< 4 _lLv £ja 31* 

3j, 1 3 I ^1_5C_Lj J^>*V L y2tS^J'i\ {jA »1 4_3t^aj|j L}L>. £jj * 

. ^j_A^JI ^j-3 d tj ^ ♦ A 

4 i Mil mi {ja 3ijJwLa Lj^L>. j_c 4-L»-uIa 4 j^Aj Lj}L->. (j-Lse^jj * 

. (jljJLs 4_rt_<_uj I £ja 4Jh^b 

&jjt> 4_<_ajjLx-4 ^ Jl!I (jL-uj^/l ^cLu-saJI jc_l31iII oLti^c ^L>oj * 

. \-AJJ (j_ujl_AJ Ij_aI 4 - lL^jlJ' 

(d_J_AjjJ_AJ^_£U I) 4 J i 4_jj IJjJ I <_Jj_L*JI ^y^Jpe -tliJ 3J "<j * 

4_t^ jinj ^ jJI (JjL-uJ! Jj) ^JL> juu jJjj J-3.U 

. f Vl Jiki! 

. 4_uljjJI t_J^_L»JI &JJb (jA JJL>JI JlJIjI! QS>~r £)\ -iljLclj * 

aj A \ I d » j 1 tCr jLUI ^Jj J_i_>. ^ja 3LpJI ^_u_u d < ^ X p^d ^ * 

. 4_jj!jjJ! 

L^JLu-J i\ j_tl £a L^_j J-oL U j <"« **■ * 

.3l_pJI jl j^iV UJ! j-Ll^S <^]| ^lUI ^1 

ijr il Lj^-l5L.JI ( Jjj-Ld 4_u1jjJI <LujJ. liLuSo JjJ_UJ * 

*3JuJlc 4jj-tTuJ l2jLjj_ajj_& ^IHjI 

<^1 ((CjLLj^jjJljVI)) jc_JJ CjLj^j^I 4jLLcj CjLj<— al m~X1j * 

. l_3jL13jJ Lfcjj^ c-«-«-1j 

3j>jJj d ^3^ L^Jjl>.) 3?jJlI <Jlaj 4_usL>J 1 jjisajj * 

. (ju LaJlIc 

jJIjJLI J-l-L^j d_j_il_SLcl^ . 1 4 < .1 i-vj jijjjJ,l cjLLuo Jljj_>o 4-uISLaJj * 

. d_L*_U-^JI »1 i's\C. VI < 2> £ - 4^-^9 3^Lc)j 

l^_L«j ^_l>J I / a diljL>oJ fjA (-LULlA La ^1 

.2LuI!JI SLJlUJI ^ U3j^ J>U 

:^Ui}tt tplf IftLUj 5jUI ^ jJttl Ut j^IY 

4_<jjJlLa) JjLLaj 4_t^DL>.j 4 _xj>. jJ^_uJI CJj_3tjJ! JjfcjJLl j-uSLII ^Jl31II^ 
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?j t uAaJI qJ\ 17 JL..6^jjaaJI Li^gJ^aoJI 


4_h_u2_l! 3 jjj Cj J_>o ^jL) 4_Lu^ CjI^cjI (CjLuj>JI 4_<_uJl_L& jI 

(J_alj_*JI ^ 1 ^ 4 _uoL>J1 CjL_uIj jJI ^£1 Bjjilll tiJUj ^ 1 'a-Tij *4 jj jJI 

^ i c. L uu SJ I CjL^jVI <(Cj1_Lo>JLj)) <j-C. 4 _uIjjJI 

(j <i M>i j-uu-uj 4_ijv jJ^_uJl 4 jgUtl &JJt> JlLa £)! . jcJI . ..j-LajJI 

LgjL*_^l p}Lvl £>£-«! L« li! LoLp* tLujLia^ 

jl 3J Uaj-LA tiili (jl^l J}U* 

I j_A (Jj Ljj^ 3 li 4 jI (jl jl tpikl,l 

(J_& - Us a p i 7Ti11 c-»-L^ ^ya C^l j >-X11 j t I Cjj^Lot ^.a-OeJj 

p! t Jlj^-j CIl- o . 4-i^y^l SjjlJl ^JlA £.IjJ pJUJI (jL_ujVI j Juu 

. 4-11 Mil I ijr £t cJJj ‘l&Ac- 3j_Lxu_uJIj 3jj 1II dlij pLcj_i dll <« aVI tJT lc. ^ j_3j 
cJLusj ol 6^' Cr^l o? 6^1 Jp* (>* * 

^1 Mi* oL^>U I j «cA1l>JL» c-^MUL oU/VI 

i/^l I Uj lj±lmX\ (j-jI 4 _<_u_3j b- 1 ^ 111 ^ ^)1 1 M 1 (3^** Cj~^ t 

Jjfc C^H l£*“^ Mill t4_<_u^j Jiiw Ijjfi £)LuiiVl I £)| 
4 _jI p! t «L3jUJl jJLkJ! Jlj clUi 1 <ai^> cdJi ^3,,, 

ciJjjLJ dJLdu ^ < <l tjl ts>~ iVl jJj liukV^♦ mi iii 

jJLk-b 4 -jl>» jJj J j tl SjjJlJI c_Jl£ L^WJ 4-JI Jl-us-U 

4_ujj1^j 44_jjL_ujI Cj ^K mi aj 3lt »1 3 mi 

tiJLij L-^u-<3 l ^j-uj 4 3j <j c, 


:&jt *II ^>UI «L»Lft jl ,«ut UmI 

i4_uLtJijVI pj 3 tlj 4JLuiaAll jLuaUjI ^J] 4 _ij>. jJ^-L-JI (^jjTu-u 

4_j_}LjVI 4Jj_3_LaJI 4_us Ju9 4lLuLoijj Jljju pJLc pi 

JpUil ^jLjijVl ^ ^1 Cjj^tjJI jL-sa^. 4_5 c_uj 4_^^J,I 

^-C. ,jJI Cj 3_ua ^.LLaJj c£L<.u.aT(j LjLcujI ^<I(j31 I .S 

L^Lj^_aT 4_^_tiu_JI p_i2JI bj- Lt - J (j^IbwLtib ^L^JLftJI 4_j^ JuiuLa ^-u^Uailj 
^jUJI Q^3il CjLu^Lfcjl pLal jjlu 2>j-u^ 4 \u.uj I . 4_l>.jJ^-lJI p^jj^ej 
:j-u^ b 31 j 


255 







(A A=A-?A' AjA (A uL^^' A A 3 A^' AWA' ■ J > S (A> 

J^AA ^Ijjj aOlu* JJU*3 JA ^jl_>JI (jjJillj 1*-^ 

'<**' ' * _J J ^ A ~ ^ ^ ^Ul <d , ,,n\ ^L-ujV! I J_A Jd?fcJ £) I ^yjl t4_p»>jJ^_j_lJ \^ 

L^jJuLa t^cL^ T L V ^Ij ^-<-ul j i m!1j ^IjjJI Jij^-jJI £j-tTu.a t<CLuLtaijl £>£■ I Jluu 
^JiZlII J-a “5 4JUj A VAU 5j 3 £ - ^ iJiA 3 cA 

*<Li£.U T t- > 1J t«Lujjl^ t^-aJualLa Cj>K mia Jli. ^1 4 j!jjJ! 4_<_uJlLA J^LLaj ^_ ;r 3 
Cj>L^a ^1jjJI 4jIjA ^ c_x£.>ll]| (^Ajj J-Aj t^L^j 4 h^V m. j 

3jj_uaJI J^rJ \-$lc. 4-lLv^U ^XjuA\ LjAJ_J dJJ^ uZiJ CjVjLcuJ S 


<> L^UJ ^ Ij-a C-^jA 




A <_A gjWin i 't Aj 3jL$j ‘U> A£ - (A ^ A 

dll a t n ^s_&? jjlj 4_iasL>. ' I 4-*-du La VI aLuiVI (j-o ^jJr~ ta 1 jjl JLsc-a 
4-auljjJI JjjA 3 djl Jls-VI (Jjascjs A^ Sj-iiaauil 3JjL»Jtl dilj . s i^ull I Jufc 

U * Mill AH ij^ 0 ‘SjdiLiJI BjJiillj idJIjjVlj ,. UjU^-~tlj J, i~llj pjL« 



lajLk 11 i~«jjt~> i A*bA cA * '-A *- 1 j~ olo-AwA 3jA1I ° d&j 

uA? A 13 ^Aj 1 AlA^j '-^ oL^y' J A' 11 " * cA o K; 1 ' ' 1 ' A! 

(A-lj i3-L>A_JdA 2 JlA' '’■A A^' l-3dAI njLaujVI £-lu3 (jj: (jLaujVI 

cr- 4 " 'M ' A A ‘- 'j'"~' La'AA c? . 1 ' 1 "" ^A' A 5 jA' 



(jLaajVI njLaujVI dlj-aai. 



cA -‘rA 5 3_j^.A_?A' 2 jA^->A^ i4 A A“^' AA' Ai AbA' 43 A 

(j^o LgJil ii j j U~ (jrJJJ 4^>. (jj: L^Ls-j^Isj l^ljuiil jrU A 2 ^* 2 




SjA-II (ji oi j uAajl (JA AA? A^' ^*3^1 lt * 

A*JI 3-«jI njA^-3Jb 3-ajl i^j3llj A*JI 3-ojl LAi • IA 2 '^ oLl>-A>A^ 
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?j t uAaJI Qj\ 17 JL..6 ^ijjaaJI Lc>9J9-iaJI 


is Lilli 0jui> ^Jl j L» / /I 3 . 4-u^.UJI CjL<-u-<-uJ- 4-U ^ 1 -wVI ^_gl>JL 

LLuju lil 4 JLjj^IL<_u_ 4 jl 4_tSL<-4 j^L jl l_^L_u JulAj 4jIjjJI ^JLaV jLlIc.1 
i 1 4 \ tl Jj-usjJI (J-i-u-u J}L_uj aJu 9 ^ jr Lc 4 _ajIj9 (j] IjlA j_a 

jL_u_)VI 4 _^Ln. 4jIjjJI 4_t_uJujfc j)I t ^(JJjJlJ j)I I JlA LLujuj 

(jl U \ jl Uj mi jl i<Jj)i l-L u - t j . LfcL^ild Jlj V 4_aLLc 

jl £__isi<_uj t4 _uL_ujI 4-J ii.L<-u.4J jI ^J1 4 jvL>J! (J-uaI 4j!jjJI 4_<_u Jl1& 

. JjJU j)l ^JLJ-U Cl'-CV 4l <?♦ a oJ LUU 

t 4_j_cljJI ^jL.gjVI SjIjI 4 L^sLkj ^ ^jlSIII jl 

i4_jlj iJLco ^ Jloj t 4 _LLj1_>JI ^L-ujVI ^^Tl>JLI CjU*U* t 4JLu3_*JI 4-ul < <i \j\ 
j_c Vj t <Lj-jJ! ^_ ;r l t . t(J jLuaJI (_y3 (j-»-«-a 4 1 .Iflt cJsjJI 4_iSJj 
tlil^LLai) JlLaVI (>l JLa-~ i nVI 4-J 1 , na < j (jLjijVI (jl VI 4JV-^3 

(j-g.1 c" ->-VI (»J-aILll (jl j i ii (_^3 1 ^ ♦ i>ij L^Jillal (_^Hj I 3jL^>JI 4jcUII 

.(jLuijMJ ^>.jJ,I 0J31I 
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S ()\ u)\\ ^ 


:UtjA§* jfiSm I *Ui)St i*~Ja 

^ylc. ( Jj_^2_>JI 4 _l1c. ^JLc 4_jjL_ujVI Ll3j 
1 g Ml £1 \ ( jr J_C L^jLLaJL-i-u Lg_La 3 JlJJl>- 

tCjlj-iVL {jl t*m>l LaJu£. jl tjjLujVl 4_aL Cx_u-*alul 
^LuJ^/l _} J j_&LL_a a ^| *^tL~ . ,.\ V 1_4^ 

4_jJLc 4_JLj ^jJI Evolution jj_La3JI t j_« ^JLuj £)l 
La j_Aj *«Q3jj 4.< xi3i <»L_u VI ^IjJI ljufe 

La J-&J i4_jjL>oj 4 1 c Llj j-^sLuij (4^L3j 0 ^CJlJ 
(jJLufcj .CjI JlHj 4jLujj 0^cJu 

4_ajL3_a ^ylc jjL A^ ^Lujj ii.U-t.u-a d ,,. A\ O-SjJI 

J-JU2J 3jj^L*II 4jLl>. L^J ^1 t j- u - i lJ I 

/>. l A j q L ^ C-<->o J-xjsc-J La_a t3ju>Jlj i4_jJI^JI 
Lfcjl j-C. 1 V <wj 4 3j a c, 4_3_lL 4_ua^_JI Cat Jl>.VI 

^j_a ^Cj-H tjJL> 1 CjL Cj^Juj <*-Vi 

t4jai»tlj 1 4_Lt_u Lt-ui I j 2j si aVi ^jLujVl 3L». <j I 

j—lTlSCJI jj-LhII Lcjjj t Jjl3tl j-u-LlU JL>JL! ^ < m3~ 

j-jJlTlj V £)L_u_)Vt 4 _*_j_j_L ^j^LI J_ua^Vl 
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qIuuUI jjjao9 


VI Ci mi i I <t~> I *\ q * t4_Lo LL jj-g-a l fibl£Laj 

• •aljVlj fib Jluu V Lc jJj 

£yz-u3 (jI/Lcj < nil JLJ-tiuJ t3ljVl J-a-*3-<_ulj q\ CjLuJI Jl 3] 
^211 j ^-31j_>JI^ CjI JlSHjlX! (j_a ^_j^_a fiLtb ^S^T(j t( j-oU]| fiLLu 3^_i_uI 
idLpJI ^-L t -a £>£■ L-<-3 jj tfibxLtfj j-Haj t£)J^>.VI £_a jj>-Ij Jl3] . JJl_uJJ 4_ajL3i! 

iCjjljJLaj C-<_il_J .jJJ ljI . fib^L^jj fiLu_iI c_t_JL_uLi L^-Lc j- lC.,j 

ijr i-C _ijjL^t_a ^jl U I mi jj tfibJJ ^-a T uj ^ jJI j_aIb?e-aU JjJut_a jL l l v I 3^J 
3j£Ld dULuk . jL5tiII ^1 Ji^il ^ 4 Li < (i *fiOlu 

CjI Jl^Tu-u 1 ^JLc. IjjLs La ^jLcujVI ^jl bJLLi ^11 oSJt Jlj Ju3 ^js>- ! 
JljJu>- JijJ j_a i«V4 4<>Ju>. ^1 fiGJj ^a-J «bl UlLLd (J;j_Ajj>JI JjuUll 

L;r k. 4 JLc J AU U a t 4 _ulj 4_ua_3U ^j| Jlu *lJi^JI _o ^jjV £•? j_& Lo*jJj_u 

tl_L>.jJ^_u laj-^ <- • • »m! L^j 1 £_a ^L^VI CjIj_jII ^j_a ajfi>* 4^L3 IlJIj ^_aIL>«J.I 
4_a^L>. jj_La_j ^j_a I4] Laj ^^_jJI fiLu.u-11 CjIj-jjuJIj CjVjluJI 

CjI Jl>»Ij t^-aTn-u-a jj Ls"114 1 1 Ah4- ^ L^jlit-a ^jL-ujVI Ju9 ^jJj-iuaJI QjJjJI 

jJj C.<- o - 1973 j*Lc A-La j. a"i 11 1 a _ij_3II 4 jJIj 4*n^fl j-uJUJI 
Jjfc t{£jA 1 La Juv ^Jl fiLLi^JI 4 >Jl^j ■ ^ qL^VIj t4j|jjJI fib-uJu^ 

S4_b jJ! 4 _l>.jj 4jujjj i _ ;r ^ L)J)^J ( » 

? :U*^^JI ^ ^ JA 

Cr^bj-^0 J-jJ-^aJI j^-Lc. L>^ '^'- a 

jL3l-~ 1 <M > t> La 9 .jjU 3 ^L-uJ^U 4^y^j)L dtlj ' 'w 

(jl_<_u_sVI 4 ♦ j 1 ]r> j-j-j-xj ^1 ^1 4-a-t-uL>JI 4 j^_Aj^>JI CjIJ-sc-JlI ^j-a 

^L^LJI fi> ♦ j 1 j— l-laTiJ 4-i^.Lt-uJI SjJlIII ^j| V SaLo-VI ^j_a ^j 

Lo»jJjJ(SrJlj 4 jjI3JlI CjjIjj>JI ( j-a I^Jlc Jlaj L^jI i^jL-ujVI cillj i_4J 

c «r.^Ll!lj jLujVI fibu-Ja ^JjJuu Jl>-I^ (_ h.SJb ^j 7>-*-~<\ oj^jZX 1 3Jl^Th.u. 1.1 

3jJl3JI 4_j_^j 3jjJl scuA julC. 4_LaJL_u Li a^_J| ^jL^ijVI JlII . fiCuljj 

' Laj 44 jj)j_lII 4^LLaJlj ta 1 t^3tl £\y <<4 t4j|i j_ujuj 4<?Lu^ i _ r lc 
^j-aj Laj Revolution biologique 4 _l>.jJ^j_JI 3jj1II 3!-^ bj|jj?e_La ^ 
^J-g- Juklj-tfuJI 4_La-~v- (jja 4Ll>.jJ^uJI (jjl 9 jJLbajj tc-tlaJI fib 
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?6uLuluuj 6i^JI 6 o^9j qLuuuUI giKlnu Jib 


^j * ^— l . u 3 I jLcujVI <J_aoj» ^ !>*•% JLa jlo! .^uIjJI jL^ujVI 

. « 4:9JL>JI JLc^V! 4_<_ujLc_4 Ij-ilj9 


>»*» <t» iM/» ^4 *» tfJ! 

(J-^“ <4^ L)- 5 ^® 0,9^ O' (j* J <J Soljnt*. (jjs «LoLo! (_ t ^j 3 I jLo 
j_Li_j jL£j i lobjjJou ^ r j2 uli t<G-ua 4_t£Lcu j! j-c 

(j! Jl_j_j t4 3 j 3 ->u J-C Iju^Lc Jlj Lc I jiabj 3Lo>JI ^Jla JjUj j! ^.j-ujj 
4xaa-3ll ojLu-uVI i^Lou^l Jukj LgjjLclj jl (Ity^i\ JuuQM t_ijL>u 

t__<_l£ j_3J ((jL-ujVI 4JjL?c_ 4 ^^ob tCjjJ,! (jyJI 

jlo- 4 jj Ju9 ^JulI ^» miU Jo*4 hV lt 4_ooj»c, Jl jLouVI ^JLc 

4 » 1 nj 3^-a jVI 1 JlC 4ul Jlu tdJ^vj-a Lu jJl_3 i3juju>- 4 jI Ju £jjq Lu JlII 
1 0j Lcti-fl j-jlau JI Ju t L-Ll^j^ mi 3j JuL L a SLpJI (JjLjfcj Jl 4_La 

.ojluJu! j ojLaj tiJU j ^£.*1 L*jpj 

4_jT *4ul j ^£s ^uljj idJuJux 4u9jL>*l 4 _uj 4ju-oj La_a *4To.uj 

Lbj J_uo_a JJ 1 L^KoJub i4jl_LCj t4_La_i£e_4 t 4H]j^ilo . e_£j^JoJ! 4jJu>.jI 

jLcujVI J.3J i 4_ijLt-ujVl Lbj j a t^j_3Jl 

^SLelll Jjjjla Ijut-dol (I) : Jy^LJI J_a 4^ J| ^£jJu Jl JjJ 1 I Job J£ 

o^JI ^VjVl Jjj u' O J)*.;^" ‘“J J ( 2 ) <^bjj 4 ~ba■’ 

4 4 Kj 4lLul jj i43j^lij t<L>.l3^j t 4 mi 'iyj 4H!t_ub Jl J n 1 mI Jjj_}Lj9j(3) 
Ll>» jjjJSrJI ^iJI 3 juJl>J 1 Jjlj I Jub jl .3 jl>.1j 

JjLuj ^ (^jJI j^-L>Jl ciJJi jL_uJ^/l (jj£ Jju-toiJ t4l(j Jl>JI 4-to.jJ3_uJ! 
Ju V O-^Jj ‘4_J! 4 ^LUdVI ^1 ‘4jjJ La ( _ r ic jjbj • t ijr uj 

JLj jjJu-iill t_jjl3jl L-tclju J*Vt Ju 4 jJIjIu J? Cj^LcojlaII 

4jjI£JI 4lJlj Lab i4ul£ Vlj 4 ^^L>.|j ^Jufuj ^1 ^JLlI! jLjuVI Jjju 

3 i ^ m 1111 1 3 «^ «»««^^t 4_<jj|jjJI JlL jl jLa^JLl Ju ^ 4ul ju ^y_£U_i ^ ^ 

I Jul £jJaJ jJI tillJ l^j iCjj-qj V j-asL>JI jl j-lC tCjT 4JLt_c V 

till Lab j JasVl ^ jj ^1 4_jjL_ujI ‘J-LLab t4uLa^l 

V j^jujJI jLjJol Jjl jj_^Jo JI ^_tC » ♦ 4 -LuJ 1 j-u.;rJI 4aajL2-o ^\ 4_cju 
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qLuuUI j t uox>9 Llp^J^ooJI 



*3Juji£. Lr ^ J-ca Tu xu jja (jL-ujV! L^JLa jjylll 3 jujl>JI <jl 



^ji^_a_u_o) ^V! yjj^j ^1 /-Xr Vl »L3-<*ii 

. 1 ^ ^ 4_a£.LlL« CjVI j i4_pw 4jj-tHij *1 i ^j- 0 mmII (Cyborg 

(j^-3JI 3 11 1,1 ^ mi <? tl j^jJI ^muSjJI 

(jrj-^j CjI j 4l^c Bio technique Lj^jJ^uJ! Lc>.jJj_&j j_a 
1—l>. jJ j^Sl! 1 ^LojV! (jl a£.^J! ^ic '^ r,^ 

. LjLujjJ c-<- Ujv ^nil Ll>. jJ jJSkTJ I 41<jLuj^ 

J i JujL>J! (jL-ajVI a^^s-a 4_*_xil^ (jy Jt 4_ufcljJI 4 _jj>. jJ^.uJI 3 jj!lII (jl 
yS Laj fibLtio y~A J^LiuJI ^Jl 3j^L>JI 4 j^LuJLI cjLjIa-aJJ jLC.L^arJ.1 

i4_Ljl JlJ! y j n~9-"(\ 4-Lh-u 11 >. ..•*■'* £_<iIL>J,I aj t-%j , ,.U 4 -Lu-u^£~ (j-uji 
lj_A I 4 aLjVI J-A A yjA 4_Aj| jJl 4 _aL*JI 4jL9jJI CjlSC-U^ Ij 

4_Jl 3_*JI 4_uLu»-t£LI \^ 4jJl<-u_>iJ 1 4_>J IxX I Ci^ i ts> 1^ t jl»_LL uid y~y~ 

4_J_j1jjJ1 (jIoIj-aVI y-A 4_jL3j_U 4 \ Ml rHj J-A^j 1 y^A-A !j»dt 

i \\ -vVl ' ^ ^ **-"(11 3jljJl_>JI c_<-jJ1 i <iVl U~ ^ lr. c_ojI j J ^ cJULLaj 

y\ i 4^LIdJ yjjL^jla z\ a \*II (Jjtjso 3 jujl>JI 4-ulaJl cjL^I . y,j mm!1 


.<jLujVI j ac. I ^£^>.1 4J-t-u 


i4il! 4 3i-v- Lo Jlo^.1 4_l^3j J3#tl ^j| 1 1 j^i c. J^ji.1 
3jJl3J!j La memoire 3j-^l jJL) j^ jJ LI cilLuj 3juJl>. 3Lp> j-Uj 

iijl 4 ciJJ j (Jijl Cj^lSLti-<3 yA 4^jLsej La /1 \| 



JjJulLLI 4JLjLs 4-u-AJlH 4x.Llsjlj ^_a5La yj^Iu-uj . 4jI^_j^_«j ^jLtuJ^/1 

yj-^LStluujj 1 4-ULla-iSLII CjLi^aJIj j3G-u-uj .^-ujuilj 


J -L ^ r J 3juJu>. * 1 ts^tC. I j-A-u JlSj Jsalaiejj p to n CjL^j-LaJLI 


.2010 ^Lc. ( J_l9 4_uLu3_i£j 4_^>.jJj_u CjLiLaJU i 4 _a_! J-3JI ^ 1 <>»r Vi ^)1 £La 
(jl jLAJ J < J^aJI ij ^£> (JjtAJ (jl ijr >. jJ^-LlU 4^Ud V 4jI C-4- p .J 
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?6uLuluuj 6i^JI qLuuuUI gih'inu Jib 


Heredite CjLlL^c. * Jj£i]| J^_<_u1 JjjuuJI jL ; 1 ^^K 

*-d A ,s*\\ \j Foetus jtl>JI gj-u y '• a ^SLeldl SjJlSJI -1: LujJa ^ Ct j < <> 

t 4_uljjJI CjLaLjlII ^yic. t-lUll JlcLcuj U£ -2 JJjxVl 4 _uLujVI 

L£ iJLujVI J_c 4_j^jJI *dl < ^ At^tl ^j_a diL^-aVlj *LjVI jSLjj -3 

Cj11l>JI *LujJuJt> J ista) ^_^IL>J,Lj Jj y Jl>.IjJI JjJlJI £-q I isz-a j JuS 

Applied (^1 -4 «^ ^ j . U~ tl 4 _jIjjJI 4_<_u j_La ^JLc.» ^4 < «j L« jl ^.U>"tl 
Superman jL^jj-t^JL^ ^LJI j_a £j I^j? genetic Engineering 

JlIj" nil 5JsjL>. CjIJ_j_4J £ ^u£i jj t 4^_oIL<3 cJijLlb jj ^j_3j 0j_tcj 

j < <itl 

Biological <Lc*.j]j_uJI ^L-uju^JI $.j_ds 4_JVIj jLujVI J-u Lol 

La jIjlc Lr J Jt_jj_a>j>» Jjj_<al J-L^tTu JjaVI 4i_u2^ L^jL Engineering 

4_cj_j 1 c, 1 tVM ~»- a j_ 4 j ^ 3.j <±.t_t>. jLujVIj J-<alSLII ^SLeTlII - 

.^LLVI 

.CjIjlILj j_A 4J_l3 J_c 3jljJl>. 4 Ij jl>j t jL_ajL jLujVl ^jL^jj - 


? JA UVj^lt (0^Ut 

J_Lc_j jl jLt-u-iVI ^LL_i_ulj 4 _jjjJI <L-uj-ub ^^L-1 c.c£ju^o jL 

4 jU f, J_c till ju Lit*!< 11 a CjIj-lL>J,I jl jjj>JIj CjLlIU 3JljJl>. JjLujiS 

JJL>. (jrlc. Ij-iUa tJj-C Vj Jj*s Jf M*q tljLdt JjLVl 4_ulila_usVl ^ Ct ( <.V1 
Jl Jljj_j- 4JJI 3L*_a-4_jL£j 4 jjIjI< 1I 4jj_ifu_JI />>♦!! ( j_a 3 JuJl>. JjL-£^ 
L^jI Lcjj jl t3j-^jILo J-u^LalJI Jl £_cj .^ulus L- l £ jJL>JI tiJjLLj 

jLb tt_iLlSLll IjlA j_A L^ SjjJlsc-c jl t^>Lw| t—^L-iiaI ^ > <■ 

<U>L. j-^a jSLTu jlj-L I j_fi jljjl>. jjL L*j^u jLoj^l 

. jdl j-dju ^SL^ r JI 

cjL^iII jSLI J^LJI i^£) LL^ till j j_i2_>o L^jlua jjSLj V 

Jl^IjJI Jj-SJt J-o t rtt,-Vdl 4 _iSL_4 J^j 3jj)U- v. ^hr.VI 

Cj J-^eTn-u ^1 4 j Jl^eTl<-u1 I CjLcvjJjJSTlII ^£) Jjb Jla ^ Jl3j JLLj Jjj_LjlIIj 

^ tj_uildlj i 4_J I j t3jL>JI 4_p*Lj j^a Environnement 41 j_lII L^L3jI 
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QluuUI JOJAO 9 Lif>9J9aaJI 


d ^ ♦ tl 3_}LjJ|j 4 CjLLa_pJJ jyuCuuu \j / g-1 < >» A11 Cj^Lvj ^JlZlII ^LLlj 

^jlSj Lq t4_ui jji aj. u>j,..it 4 _l>. jjc-.t-JL.uVi 

«^ISttlj (^p.jJj_uJI 4luj!i *4 Kdnj 4 Jj^£j tjr 3 jSLjJI ( j_« (jL-uJ^J! 


»ij j» Ubij*bi$ L*$J j*Uf 

I jlj3 t ^j-ju-J I L ^u_btJJ jL^tUJI d n ,/> jLSfcTlJ Cj I Sj^J L^_jl 

SjLHiej (jl 4 _j jdL t jnC4 tJUj-J La ^1 Jjj>o lj| jI *La oL_ujVI Jjl3 
IjjJl>. 4_jlj_lLJI CLiJt-uaj ^ SjLjl^VI (j-u-uLLa ojSIj LjLa 

* J>j J < nt lj JljjL>JI 0J*1 (j-A ^_J|j t4j|j)j_jj 4 j^->J 

*4_dptf)jJtl ^_lC Lp- j-(5Ll11j 4_t^L>Jl &JJb (_ylc j, < m! o I (jLtjjjVL^ 


tj^uuuj ^L-ujI Vj ^.cLdipl V iLLajLio 1 *\ L> '< \ Vj i£olj Sj^ V (jylLll 
. 1 $ < CjVL^ T l ^ I (jr^* * '.>>• 

t L,o' ^jL_ujVI ijj* ^Jajscj ^y-^lc. JlcL^j 

I Ju^LXA i Lp. jJjJSTlUj ^Jl*J I .j-C. 4_cuLj ^Lj ^^yJLl 4 jj_Li_U_oJ 

sjujpji 4_p»jjj-isLij' l-«-JL-uV1j ^jK(,, n t s mAsjlh 4^^_uj j_& ^jJI <LLcLaj 
Cr k. LL^Le_A ^ S «jt 4 jj.j < 11 a ^IpJJ JjLscj j^jJI <H . <>. ^V1 jjJujj 3,>^* (_y^' 
3j1 ♦ 111 3^Ljj 4 _^jL^JI 4_p.jJj-iSLiJ' 4 -l^-UJI 4jLLdL!u_LJ ^Ljcj^/I 4p.jJI 

1 (Jj-aj L^ 4JSLIj 4jt_j_tliil jLLl (j-alpJI 

^-L-t-u d<- > Q ^j-A L4-A t«CujL_ujV 4 _UL^!j 4 jij ( h a 5j-Lj (jL_ujVl ^_<_ol_(J)) 

j-j jJJIj j-jjl^JI d^t-uj t4^jL>JI ^yic cX M(jl ^ylll oj-'LM 4_uj^c 

cJJL^ o' c«m i j Lc o-°j^^ 6^ L*£ L^p j-^uj (^jJI 

.<( JLJXJ CjfjlJ Jl3 L^jLxj LdiJJ L^-lic. 
i^SL^j 4JLpeJ ^' > *"• > " A jj L> / a ^£j j jC A" tl < l^jjp. ^^_jJI (jLxuVl (j_caJ I 
S4—Lp.4 jjjj L^j CjLj)» jLLaJvVI t-jjlpellj c 

LajI^ 4-ip.jJj_LSlrJ 'j 4_p.jJ^uJl Cj'jpe_LA ♦**< 1 »V 4_aJlSHJLI 

jl^HcVL ^-J-U^nit Jl3U La ' /-^>" ^ ^ ntl jLlUI ^£i N ♦ A J X sT, 11 c_<_3tj 

^nil ^LajJI J t .if, 4j' or. ^jJlu! (^jJI qLcujVI^ 13^j< 11 113l4jLajJI ^ Lc. 


26^1 




?6uLuluuj 6i^JI qLuuuUI gih'inu Jib 


jJL>. 4 _jJl_j 4_cLo J mi»I Lbt Ju-a Jl^Tuu JLj I Job 

4j!^^e_Lg^ 4_a^L>. I ^S^-i Jt 4 jif. 14_uL<-uJ VI j j r 4jI JuaHii-a ^jJuw ^JjJlu 
J- a 14_j_S^Li^Vlj t4_j_jj_)LSJIj i 4-iC.L^ T cv VI 14_uLt-uJ^M ^j3tl 4jgUfl 

4J 4_*_j_LLaJJ j)j_c J| ^ylc. SJl^Tulo t3 Jl^Ij 3j-Luaj 

. 4-j.u-aj (jL-ojVI JlS 4jL$_lJI ^ jr 3 4 j**- i£j-ULit_A 









:^f J»Ut U*$ UA4) M|jJt 

5^Ja_L» I juj q I ^j-Q ^^jil ^JLaII I (j-uji 

(J i 3"i mi <a L^- t -S J_^LlII 4 jI <i C. ^Jl 

4_jjj_JI (^jli Q— 48 ^ V > « i i I V J_ij * 4-jj - t T u - tJ I 

4_a^_a_) Jl_Lo ^LUI ^ ?r mm £)! ^jl-l-lj 4 j I j 3 t Mil I 
4_Ltitj L<ui - k» 3 a ^j_u_ji JxQJ! L;r Lc. p Asj 11 tM 

4_LiitJ L^£. Lubjl (j£lj £^j-<-uVI III 

^j-u-LseJJ Jl^ljJI qj-SJI i^jLSil 

^_jjLlI! cjL<_oIjj LjjVjI ^ k# t LijJ«Mijtl 
(Ji 3"i mi U ^j_c cjLl^Ijj 1 i.o j I ^jU»i V IjL^JLa 

«ciJLjj)) U£ ^^_jJI Ll4-lU.j (jl S4j^ <a 4_3jj_Laj 

! jL«j cjJl>> I jL« L^Lj !j_£p 

cA.2 1^1 7K .J £)? Ju . JljlII Lol Sj_U-£3 

r l 4 1 *>U J-aVl ^ oLojjOi!j 

*4 j 4 I » tl oVU>4! ^ SL^UkJI JU_cVL» 

CjLsj VI 4 Ml 41-La j 4 tfMilfltlj (j-lilj 4_L>.jJjl^l]lj 
. L^jIjJl>iJ 4_^vl jX N • < " * 4l$LaJJ J$UJIj 4 jl3jILU 

3 jI_4^ 4_jJI jl^ij {j] L_Ajfcj^_usL*J,l fj aUtl J Lb 
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qIuuUI jjjao 9 


^ }1_aLc. 4_d j)| j| tlj.il 4 j( j_A jX£l (JjJjIu_uXI £>£, 4-j^.bbewl 

. £_3BjLc, (j.L>J 4 _aJ jXJI (J_esjJI 

JeX-ljJI j)J_dJI (j7i J ♦ j • a ^jJI J-ewJl j-A ^jJI 4_<2_AljJll (J_ew 
IX 4_jJa£^_i3 Lu-a V Aj^Lj-aLlO (jl 4ewbtj j)jl t(jj^-iu.*JI j 

L^Ijuaj L$_jet_jljj L^Jjj-es (j j.SLTl-^ { t<Lj_L«jJI 3Le>Jl 4 -lIc. j) j^Sllm 

^2 I c, j_jf^l<Jlj ^Jl «l>-L^_) 4jI . LlJI ^j-t-uX' I 1 ^. .<^ 1 

tU 3 4 (j-u_j_Jj J t 3*mi aH 4j M,Hj 4-tcL^ T i- > .^' (j-\_al <^iU-j ^LaTlaVI 3jIjI 
}L_*_3 4_«_u!j J-A-st-J (jl j_usL»J,l -ij-dJI (_^X£. j)J . 4_ewjJj_£Xi] I 4 j1 a t ii i 
L^J J ^ 1 A **«**« ,« ^^Lil j i <<i tl jl J j A~ .« t\ I t JjJL*_a Jl>. ^I 4JLl3J 
l_3_j£LlJI 3jJlS . jJlII ^JLc ^Aj3fl £-a 

j J-I.LLSZJJ t l_3_>. 4_J Ijdu-UUJ t^jLojJ (j J_LJ_?cIu_uJ (jjjJj g.L<-ujJIj JLwjJI dlftljl 

i4jl3 Jl>. j-uJdl 1 JjWI jy3 ^-uJLl]Lj LjLajI t^J-^ToiXI JjlII (JlJjfcl 

♦ Jl) Jlst j < .1 La 4jj_*_A jetJ Lclsjulj 4 VJ «>»4 La-Jj 

cHLJ ai <^$11 $ j*i Umu \*im &i*l t **~i ** i^! 

^SLsfc T JI ^tlalLujj j)l ^1 4~l<? I a 4JLjcju 1 3U a > <> ^aIL>JlI j)l clLli ^ 
j— j^Laj (j —a (_^_aJ1^ J< mi j)3l Jlj L^jI 3 4x.jL_uIlXI j_ujuJI 

4_1_j_j (_^ 4_jj_Aj_>JI 4K miUj « ^>- jJj-t5LiJI ^JlaHLI (^^cljJI mII (j a ‘ 

. 4_ul_jlj aLjJu 3JuJl>JI LewjJjJSwJI (J-lL^-j La I^-lI^ Lul J i 3" Mill 4X_uj 
t(JewljL]| (^jLt-salt^VI ^£pl (J^*l (j-° LewjJj-tSLiJI ej^Lewl ^1 Li£,j_<jjj 

.c-jL^HIVI ( jr cLiIewlj (^jLa tl^jIV. (^jJI LllLu LUje>> 

Lc j_j jj-LitJ t4_t£.LAlewVI Cj Lljj jUl I j Lewjj jJSLlII <j\j 4_3 _jjjJI 4^jL*Jlj 
<U lSLj V 4_jL£j jJl_lj SLjewJI j) U -w LcjLaej i^l^uilll CJjiltJI (j_A 
(^jJI ^^ I /'11 5i(_^_SJI 4j mij ((^LtoAllI) (_yjwjjj)^j, dll cjjJLlII IjlAj .^La^>- 
c_jLoi£.VI dil Jlu-aj Reticides 4jj_tie>JI cj!jluXIj i Lu Js^pJLl aIXIj aI^XI ^Laj 
djLwLwjJI j eJLtJI j t4_AJji2]l diljlj i tit! ^Ij^lj 4 LLaLaIs (jr ^ (jP-II 

(jI (j^ew 4 l_LuI ^ (j\j 4 JjLa 4JjJ_a (jSLdj (_pXI < o ji-Jlj 4_CjLaJI 

jXi^l (J^Lb LlLajLa-a U*w 
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fcopgJgojJI SjluTg ^jpgJ gVV JLlI jLujuoJI 


^4 * miU jl £ja LaLilit_AJ JjuL I jLa 4_3j_*_a Juu I Juj rtJ Lul 

^3 Iff ,, ^ t ^jwjL>J! ^ \ *>> Atl L^j c-SJlSj (j-t^L 1 ff '*<* 

4_L>.ji^uil 4 _ujL>JI CjIj-uQJI £)£LJj i JuIjuj 4-l>.jJjJSkTJI LIjja £)l ScjI 
l "\\ U j 11 Q-Jj) 1~M jLsLiej Lul 1 1 <>»jl JicLualu j-LJwJ! CjVLaTcwIj 3jL- bJI 
t4j^t_JI sL p Jl ij)-A jJl33 V cjL_^ j_lojGj i jj\s^uxuu^ j-LlLuVL 1^ > <uL 

4jjK i a yc£ L y?>j'$\ ^.Ll j - j i U 3 11 jljJL>JI 4_>l jL 1«>»j \ Lajjj 


Cfl-2? < V*) \ Rimini Lu Li JJlffJ 4 owjJlI 3j_jJLuD 4 _LC.Lu- 0 (jJuA <UjLfc 

<JjJJ>U jl^! cillju (j-jj is~l'Z-~ < n A 4TlJo1 t*t t »l ^jlaj-taU La-A L 5 £ I J-$JI (j -0 

2L1L>J! ojlU 


(Jj i < mi LuL^ t4 LuwjJjSL^U cjLSjJ-^hJI oJJt J^LL {ja 

I Jl_& j- AJLJ)) LljLj « jU J_A ^ ^jLj)) ^JWjJj_uJ| ^Jl_*J! CjUK Lj3jJW JAjL* <jl 

LuLw Ij-5e_u (jl »1 aU tl (jy^c (jJ «4 jj, mi jtl alj'a-H jJLud (jISLa^ <— *£j£Lll 
£jA (j-C. 1 J~ g> Iff a *Lu 1 4-Lt-uL>J 1 ✓AjfcjJoL_u_A J i jLuJwVl C__<_uLl 

l ja Mil t n'vl J)<;f. ciJLIii (jr^ »Ly~WP' J-cQJIj t4 JLlJI 

(JT CjJI 3jj3 £ja CjLua-ajJI 0 JlA ^a£ jLjJ .1 

(JJlJ Lo L-tJ^ieJ {jA Ll>.jJjJSkTlU Jjj Mill j_lC Jiir~< < nVl 

1 —ljv jJ j-L£Lj (j - 4 * LjjvjJ^L sfcTJI (J -0 4_J,Lc 4 £^j>. 3jVj 

3j_u^a t4_tiaj^C 4_tcLiIL>.l l^I JlALj L^Iajpj I 4 ] tUU-reJ 4JjJ_tu^ 

t Jl>-I ^j_c tiJllA (J-ojJ)) «c_jV (JiJIj» (Jj-iaJ t4_«jL>JI 4_u_oL>JLl ^ ic. 

(J-4 Lt£Lo l_J_i JAJ ^j| ^yj] 4_a_jJL>. lJSjAJ 4£Lo»Vt qA ^JLc p f TJ 

j_lc ^Jlc 4 <yn t-Iai*. 3JuljJLo 4^.j-caJ Jlu IjLL^S Ijl3lL«_ul 
4_j_lJLc La I . 4_ajJL»_a j- j_c CjL^jwj ^yJI ^£J>Jj Cj^Ljj^euil ^jjIAa ^j_a 
«a!jjJI 4_t^ 4jj»C (jy-^2 ^-4 J J>uU 

Lai ^Jt 4j9&_uj ^Jl LLi^jjI JlU» ^Laljs ^SLastL ^j-o-aj a_3^H*jj 

(>c- L>^i^ (>® 6^ ^ri-LL. 4 _l^Lu-u « 4J ^J^J z Lr ^u ^ tl^t-a 

j-aVI (jj-^-J Jl'-t>- 4 jI j_A> k_iiJ j ^ qa ^ ^I j . 4_j^. I j 4_a>.jJj-l^J 4_<_uL u-aj 

« 3 J L-jJ I 4aJ jJ-<-u-a jla ( j i a 4_aj t ^JL*JI LawjJj-tSuJL 1 31 •", a 

j-LLj £_a1>J»! ^ CjLlIa-»JIj CjWI ^j| CjjaLa Jl 3^ Lak t j_Aj 
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qLuuUI j t uox>9 Gpc^Jcjo-JI 


J-JjljLa <L>.L>. A^J| fJL*J1 L jLUuJI ^JlU jl 4jjjii]l L^j|j_uG ^1 
^jJl! J-uLtil OJJt ^LcSfcJ 1 f < tllj d)L jJV.jJ1 jLllv^U 1 J_jGG 

. Jciil iGl mh^I LjJlcI i m~ t 1 I O^J tt lo 3°) cl)jlj£LJI 

£-Az1^j i I d)lal^oJ < <_)Lv ^J! i 4_lC.I^ 4_l^-,jJ 4_<_uLu_u J^uiaj ^jl 

j^JuO V d)l Jl_jG*J ^ jr Lc (J_G_a }Ljl 3 ^JL*JiG t JuLlI 4 GIGj ^JL*_a ^U-U^j (jl 

^JLc. UVi ^ *<j lil i4_jjvjJj-tSjJI d)lj J■>*> < nil JjLLaj Laj_uG 
-o 4 jL4j 4_4jIj 9 jJLLaoJ ^L*JI «jJjj (jLaj-uk)> <_)Li£ 

{j-A 4 1 j 3 11 4_LdGJI d)lj) 'i i nil JMiw Lfcjj^la jj>.jJL1 4_j£Lu£1lJI CjljjLa-" t nil 
jj-jUl 4_*_tiV SJljJulII cl)Lai jGr~ t mVI ^j_a : 4_a-jlGil eJJb JlL^j tI QjGil 
BJljJljv clsLtGj-aj 4 _L)Jl_J1 3JljJu>JI 4^Hail jjl i^i aj GJljJl>JI _}l ji.1 
(jjSi ^j-oLj-aj t/a < m^U (^IjGjjjGJI yj nVitl J ysyJij (jlj-jklt 

.jj_t-alll SJljju 

(jl U~ , ,.J a 1 » tl (j-a-uaGJI lGjJoj ^1 L« HI ajJ.1 (jl 

j-G_jJj 1 ^j-aj 4 j 1 c. ijj 1 to I 4 G_l 3_} ^1 ji I £jj Joitlu 

cG^^^Vl j^-Ljlj c.<-j->- jJ j_j_j_aj^Lil {_yc> 4il5Lju I < U ,,, <i) OLIVER 

ol? juiaVi ^ («c r ^L 4 JLi t j^ai ttTJ> ai * juu^jlI)) 

4_j_)Lj d)!j!i J)j-se_a ^1 i M ?*> i mV 1 4 j 1 a c, ^1\ 4<wnia ^JiitlLujj 

j (jl ^£La-) ^->-T .ji^ jGj 4_a3 j • 4_jj>. 4_jj1j d)lj j La-)j^~4-tSLuHLca 

c_jjL>o c j_c JlG^ .aHjJI 4 j>.jJl) JtJjGil i^JlII {y* 

(jl tc__4jjGil J^Gl^Jsl U.",,, < Lij| :3jL5tGil cjLjV^JIj Jljj_<_uJ1 

*GjLajJLftJJ 4^>JL*_a 4 jIjJl^j ^jLG^/l aHi ^j-a Jl^j 
P roteine (j^Gjj-jil I ^Jl j.j ilil 4jjJuilj 44-cwji^tjil aLj^j^il cj 
4Gjj_Laj 4_La_uj_a 4jal»ll <L>J1 tall 4_L)lGJl j_t-ol_L*JI ^j_a 1 a A^-cc.j RNA Jlj 
j^>-l jjv. 4-a-Sfc-t^ 3^£"1 jJL) 4 ale dJIj La 

.lG_jSLlI 1 ^ylc. ^Luj^I 3jji£ ^ > n*>ij 4 _jJLo»>. ^_jLHj ^HjJI 

^1\ 4_s^L^JI cjVjL>J.1 ols-& Jiii 4_j_<_ul_La GGtjjLiil 4k**-11' 
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fejpgJgajJI SjbTg ^jpgJ g'A' JLlI jLujuoJI 


(jLuljVI (J-A JLJjUW <_u_ 4 J) 1 4_) j ^ ^nj t ^£j~tTa .11 i CjIjJuS 

Jl_j^_j J_aj SJ_j!juJI Cr A Laj SdUIi cjLuL«.a Cr A La j superman j^LaJI 

jtnjm (j_CJ l 2<-J > OJ ((J-fl-J-lj i)) £jj i jj4 CjLuISLj ^J_AL A ULc 

4_j>JL*_II ^ J-^-Tt-t-u-j J_A SdU j 4_Lj_i JUt_j l_2j_<_u SL^_j-3 

^j)~• mU ?(^jLlII ^y<M,U ^Jl L u -Aj cjL$ L -4 ^ ^j-lIL 

Ur 2JL J_A U 3 j_^LjlII £yz 4^l3 4*< mi n 4_ljl-5e-<a j*' ?^Ll!! 

4_jjjL 4^LL ^_Lc Jj) -*J1 J^w! <j_A LxLka J^>. ^ Ljjlj-4J 

^L_uV! JuJl>*j 4JjLt_4 ^LLa_4 Ijl^j JJlL ^! ^4 

£^_<_uVI c-jL^jJI jj!j-jLL ^ 1 ^ cjIjVjjlJI 3 *''' d-^ ^ (jljJutU 

^ju-Lj J_A ? 4-iC. 1 m^ I' c_jjJLSJI j-jj)Lwl jJLJsl &JJb 4_>.jj (jt ^ju-Lj Cjj) 

S 4jj-tTu-J1 4 jIjjJL c-U1>Lu £)l 

Lcj_J l_Lal ♦ U ijr ^ <j| LlJjjS (jJLli (jjj j 1^1 (III Lul 

£yz jl>-T £j-i I jl i4_ulj Jl»U 3jLua-a CjLsLl^I jl *4_<_ojJL^il jLlC. ^yz 'jj L~ a 
tc-fc£l^£LJ! (j-oLl ^ylc, i__s ^- uj ^ t4 j_l<-u->JI cj!jjJJLI 

JjtAj J_a 3^-Ij ^pjji^JI JLlLVI ^ 4jl1U cjIj-ll.u.4 £jjj 

$ Cj1j1j_SJ! 0jJb JlLa jife T iJ {j\ ^L-ujj j l - U La ^Ljj S jj-Sj ^JlII ^j^aj ^ 


, LjL^.! ol O 1 


^ \ r _}^_j ^ ^^ < Jljlj 1 1 JlA 3>.I ■ J,‘^U 3^-^^ a4l aAiaLuJLI 

(jl LSL^-4 Juu L^ t4-uaJL>. 4_L>.jijJ5o 4_iL Ll>.jJjJSkTJL 4 4i!u-uV' 

.JL>.V! 1 ^ r 4 ^ n" > M a j! 14-JJ f, 4_OJ^_LaJ CjIjIj-oJI i>jLA 4 mi i 


l_^_u3^_iaj I Lajl>-^ ^j^_i_uJI ^_jjJ! cjIj! i" c .^ L",,,, < Vj 

t4JLoLii» 4 _<_uLj_«_u 4 i j c, J-Sfe T u L^c Jlj «n i Vj tLlsj-^ 1 -LlIc. 


if. 1 <a ir. jl tJL^cl JL>.j ^1 CjIjIj-oJI oJJb J!l« CjLJjJ < <i a (j \ ,,. < 

.jLVL (jrLclj J-LC ^jJj-J JuC j! 4^j^_<_ujLl^a jl 


lUi |9 jiui *ji*d! jdMi ^ 

lLLIj J^L>. lLUL^j t Ll>.jJ j-t5LJl ^Lojj j 3 ^ ^jL"i > n i LjJ 

^1 £ju3J (jl ^Ju-lj t^Lc. 3^ ^jL^ulil j_i_jjuJI 4_jl£ J 

j ♦ ~ t 1 ^ ^lj-4-u 3^ 1 o' 4 JLl3J CjIjLllvI £-uz yz 3JljJl>. Ll>.jJ j-tSo 
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qIuuUI jjjAog LpgJgoaJI 


3_>LL*JJ j-l£. 4< »Vl (j_a 4 _LjL^ 4l Mil mi £)I (__ocj 3jL4X t LLLu 

Cl>! JlJvV! 1 *i ~ g 1 f. jJLl . 4_J JI Jl3J 4_jlj_u I <J_l3 Cj Jlst~ < m a <J^>. 

4_ujL>JI 4j_}LU CjIj-uQJI <^11 4j1_uu jJsaJj (j! 4 _uL_uj^/I ^ 1^. Cjj-a 

. 4jJlst" < ti a LcwjJjJSj <LL^Tl>JLI Side Effects 
4 J 3 LL 2 JI ^j-a Jj Jl>. ^ I J_5tlu_ul Ll>.jJjJSkTlII cGL^I a I 

^Jla JlJ Jl_>o Jjl_5C_J (j I C_-4J5CJ 3 Jlj Jl>. 4-J-C. Ll/^ CjLjL_a_t^ JI 3 JlJ Jl>. 3jLa jl 
4 1_LjL 3_5 4_jlc JL^ T l I U (^jJI ( j-ol ^Lu J 1 (jjljjil Jjjuu (_y3 Lfcj-JjG 
(jy ^ 3Jljjlj CjL^Luj^ ijr Lc. 3 jJlLlII j_lC L^jIj_uG oVLal lv l <. / < H'fcj (j! c__ocjj 

3l_3_UI a j ^ 1 ;,^! 1 cj! 31-^ILa Temps etlieu ^jlSUIj (jLaJJ! 
JuS DDTJI CjIj-uLjj 4 Jsa_pJ,l Ji*! J JLuaVl e_aVT Jj tCjllc Juu jgtVi 

^yi3 j-C ^ I I Jub ^y!1 L a L^_t_u I Jl£^ * 4J1 a ♦ m o I •—J1 $- J - LJJ ^ j ^ 

^Lc «Man and Environmental Problems 4 _Lj_lJ! o^tSLu^j ^jL-GVIw LjL£ 

. 1981 

CjJlst " m a c1iIj_jjG ^j-5elb <jI 1 nlr. (jI ‘4 jjLlII 3jU-Ltl La( 

L)l . Jlj_*_jJI ^jJLl <_y3 4 j mi 3 < tlj 4_t^U!dlj 4_j^.La3->>Vl 41 lJI ^SLuSo 
cJ^ t LoJla mi <2 ijulL jj> Automobile 3jLu.uJ' ^G I jljL* L13V.1 lLULLa 
4 4 j 111 i ->JI cjIjL*JI cJjlcj 4 4jj-5c3JI 3jL>Gj 4CjIjL3j»JI 4-tSLL^ ( j-a 

jj)"( < njjjljall jl tVnVI 4 4_djL*Jl Jsajlj^J! dS&Sj 

44_j_«j_3JI LI <>1 3 !' LoLa Ijjj <U < »jVI cr^ 

L^jISj j£Ll 1 j »1 4 J_a^>JI j-G d J -g j* . La ijr ^u_a 

* ^ J r LaTo-1 CjIj-IOJU 

4-j_cLg-IL>.^fl Calj-pGLil 4 >Jlj^ JlLc ^Jlj (jI 1 It < <ij Juu LlA Lh^J 
4^J jJl3j 4 La jJLc 1 ^ j > \ | l-lszj 4 CJJl><J ^To. a j4l 3MI 

.4j>.^JsaJ,l Ll>.jJ j-tSLJl ^yL. ^_5e_5til j|juu_<_y| ^ylc. (j' Calj-uGJl 

(jr -U^X t Ji (J L_J L^J 4 Ml J (j' L>^-^ ^ 3 JuJl>- Lp-jjJ-^3 ^ I L)' ^yLAJJ 

4_!Lr3 i a I jj-c^U 4_ulSI jJI 3jJa_Lll 4^ - ^ To -J.' 3 j-«Jlo 3juj-*-c 

jl L)L^ (_yL. c_GjIu L)' Calj-utlll 4 ^jji_4j 

t4_p* (_jjUo jlSJbl i't\ Li3j L)' G1I3.4Jjl Juj ^1 ^ Mill (J-l3 
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fejpgJgajJI SjbTg ijpgJ gjSuJ I jLujuoJI 


4_l^L>*j 4 4_ov^JL a!jl jj 9 ^.Lc. Lj JlcL_uHJ i4_lC, jLs < 4 _lCL aTo».l CjLLu 

t Medicamments jj£ 12a] 1 (j_a jujov c-o^oj p! Jj! t*n La-i^ 

. jJI ... ! Cj'^ t n aj t4^LLaJl j_iLoa_aj 

^ylc. 4-i^L>. j JljJl>J! ^lit! dJJjJ 4 -l.uLvJ! CjIjojCJ! jLllv! <jl 
«jJLa^a» JliLa! (j^ T o v LjJL^ t^jLiil L^-ov l^_al ^_uju 4HLu 4ot_4-£3j (jL-uJ^M 
tuiJUj LujJuv ( j r Lc. J_lZL_uI! t laal_3j (jI)) i^jJlZLjlj 

jJjj-LsJ! dal^ ^y-A) 4 jr*-g'ia 4_3jj_Laj 4_o>JI CjIjL uJv V! aljov! 3 jj^-cId 

(j-a ^j-ojJj .« 4_3lZL>J,! 4-ovjJjJSvJ! CjljastlalJ 3 JljjuJ! Cj1^_uQJI jajL^l] 

p 3~tl L$JI ^Lot_j d j! is*W 4-La-j-& U 1 j! jJ, I £-_j_aavj lLLIL 

SjLOLjilj t <LujUJ! cj!j-uQ] 1 clt- Lv (j_a i LavjJ jJSLlU ^-CL^Tlt>.V! Evaluation 

4j^tTu-J1 ^JLc fj\ . ^j-tTu-J! ^aTavi.! pj *> I! pUaJj gLu-ullla ^lovj 

jj-C. 1 4-tCLa Tov 1 CjLjLc LavjJj-lSLiJ' ^ ♦ > n~ j)l 

4(_ r a_j_jJlj w A / tlj ^jJljJ! jLajJla LjJJl^j jlaVl *>JlA LfcjlaT 4j^_*_a 

CjLLi^m 4JLij_c t_j_k3-.ua jiLaaa jL^av SUuLa <j_a 4avLvJLj 

.till!} Jljov V t4-ovjJjJSvtJI CjlaJar~ miIIj 


:UJI 4irf>lf« 4*U 5 mUI^I^UI I 

^j-a ja ^^ t a! 1 />««.1 ^ !j 1 ^ L»11 Lllljj p ^ ^! 3 ju Jl>> t_ m ! L_u I LlJ ju ^ 

^j_a 1 _ l jv jJj-L SLl i' CjLyila 4 JL>j-C ^j_a ^jj! Ju ^L^ t4JL oc a CjLavjJj_tSa ^_La 
4_jj>. jJj_j_J! jlaVl ^^La3 -a Ju>J! J^>-l (j- 4 jl 6 > 

t ^ <\UTi pj_jJ! LavjJjJSo 4 ^l^ltivV! C> > njtj t^j-uiaTJ! 4 j i>>4 tp! jL3r*t 1 »l 

1—ltv jJ jJSLlII 4_ovjj ^jla JjL 3J! ^>»-!! jLaalt^Vl (^!j-I jl ur.l LaajJ 4_av^Hi! 

Ljav jJjJSoJ 1 pSLjelll! ^o-3j jIj! (j! .3 j^Ll1! t Ja jyiJl (jjJiJ 

^yjtXla CxSj i^\ 1^3^ p^ LavjJ1 ^ pJL*J! t^-uSa Ij_<_uI 

*4_j_^ (^jJ! ^-a-TavJU pj3 < 4_ajSL?e_a CjLc.IjI 1>V! 44jjotlI ^JJLLaJ,! 

4JLjjJlj pj-3a 4<- < 1 nl—La j_j p > >1 "i j l!i! JSL 4 H 4 JJ ^a T aae-a JSLs 

J_<_u!jj! pi JlOt ~ < >tV! JL?cj3 1 ^j £>f j_L£ 4-j£Lj-t£LJ 1 CjIj Jor~ < .1 U 

^ISSjVI l^jir j^Jja ^yll jojLlU (jl jjfc Lufc 4jLc.!j-a c__a?cj LaLfc l^_al 
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QluuUI jjjao 9 Up9J9aaJI 


: I Ju& ^ gL 11 (j-oL^J.1 (j-u_uj «Cj JjVj_<_u)) JjGj tj- uu j £)l ^1 ^Lewj (_pil 
t4_jLH-C. L_3_^I ^j_4 C_eLw ^yj£) I ^yJLc. <Lua^J £_^le>JJ C-Gj-J (jl L r OCJ» 

<—ilj. nil < »l 4JjLt-a ^1 3j, < »i a 4-j-t^oj ^-oL^ILaI t(J- tg fc T Jl ( JT lc 3j Ju3 

t4 j jL3tIu_uJ, 1 Lo^J^£xl] 4_ew^J^_eJl CjIjJjQJI 4 ^ jJJ BjLuuJt Cj J_uGJ1 

Jj^ mmj ij. L-L-IL J-i-uJI jlj^Vl 3j_iL_a ^ic L<Cl£.V 1 LejJL_ul £)l 

. (( . LewjJj_£eU 1 J-LC (jjjWft 1 (—3^ t/Vt 1 Li ^^_jJ 1 ) 

J_a_3tee {j\ c__<_5e_j ^JiJl (j-* tiLH *J-^ Lluk 4_utuij ^jJI Jtj^JI 
jj-t-uJl jLtTaTLjVl ^.a-lJl S LjL>J- lj Kilt BjLtejJ 1 jliSV! 4_J^J.<-U-a 

S-iLj (j-c. tjMjyai CjVL_uii ^ ^jiitlLcuj ^ylll Detergents-Cj 13k r <; 11 

I CjIjI £j\ S^JLlJI ^Loj j-CS oL_U 4_uLe Cj^ISLcLa 3 Jew 
otj-GLlJl t4_uoliw cjJjIjJb ciLjL^ (cj^LLU) cj! 3tVrll ^j_^IL>J. 1 
4 ,,nII L JUJI clUjiTj .diVuJLl ^ L^lSe C^il L*1 ^euL>JI 
Lew^_1 j)_>_SLlU 3jl <>\tl jLjVI HJi 3 J.*' 3 Pollution de Pair a 1 j q 11 cj^JLlI 

^1 Jlst *1 I ii 1 Jew I {j-A LLjJLes 1 nlr. LLea3 L t. u 3 . -w L^jl . Lgjljetiaj 

« 4jJ •>* < ii U LewjjjjSell (_y^-jlj aL-oIj 
J 3 U~ 11 Jees 1 r mi 3 d 4jLewJ Liu VLjL. JjulIL (JJLiL £)! e_e 5 ej Lei 
^1J V< miVI 3je J Mill CjLewjJj-t^eJl 4jewl^-4J v j-^" IjL^jw ^_Lc.I t^LaJwJI 
^efcVlj .Jjljiltl] Lo ^tLe L^jwj»U JeS i 4 _cL*J 1 4er <^lle 4 3 It'll I 4_esL>^j 
V O-etJ LewL3-oj L^efc-t-Ia 4^U_Lu_u ^jJl j-t-LuJl tit cilli 
t- < i ( i.n Jl£ M1<j j-uz-a ^JLjlII J < tiU-3 i L^^iLt-otj 0 15T 4 _l9 
U i djJl 4 3U U1 <"■ a J 4ewjJ_c JljjljJI ^jJ.1 

l LjljA 4_j_»jJlJ!j 4_jj3j_tiJI LuUl 4ewl t M a 1J j_stJ Jjjlj_Jl {jja 

^.^LeteJl (j-^-4-J V 0_et_i 4ejj^j 4_4-5e-e3 4 - lLu Cj1j-uI»G L<G-tw ^j)U n 

.^Lesl ^j^-taJLl lj_A Jj-4J 4 < i i j Vl (jil ^JewVl 11 ^j4 

CjLwIjU^VI oJlA ^jle * J^3JI ^1 4ewLw L mi! LeL^ tj-«l (j-° c>^ L^^aj 
L c ^>22 ^1 ^LewJ 4-tC.L^T ltw 1 jIjT ^jiajj JlS 1 ^ > n3\ 

"*'• A et_Jj (^ewjJj_tSjJl ^JeVl J_<aewj Lei 4_i ^jL^eVl c_etj 

*LhL> J^lj-11 OJ-^^ erJJ ij^u-ealdl La j <^r. ^1 (jricVl 
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bupgJgajJI djlulg ^jpgJ gVV JLlI jLujuoJI 


4_*_3 J ii.Lt-u.qu (j I Ujjl La Lit t Ll>» jJjl (j_a Ju 

♦ 4-C.J Lt-aTJL 1 ^ - L - LJ u J I 

3j-uuL*JLl L j l > .jJ j-l SLlU fiL u - u JIj jl3>U IujLuj ^JL*J1 

(_yLjjLuaJt £l3JuVt ^Lquw 4-Cte-uljIu-ul £)j£u La j_A i<LLiUj 
Lr^ L-tutu (jl ^ j l«w mi j (jl i m t ju-ulJI Cj^JljlI, (jjtjuJLt ^-tc 

Jl^> ^ 1 ^ atj) miT. ‘ L> <*v- ,U.>i ^aToJLt ijr sz-u£>] Vtj t^LajJI ‘"> t ^ * A £_^IL?e_a 

4ut JuJI • 1974 ^Lc ^LLu^-til oUj-J! nl**- a ^ jr 3 «j Mnjt^ Juj^j))j_uuu 
^j-AJ t4lLLu ' 11 tl o-° (jLuU^M ^l*Jt (2)^ ‘ L » - L q u* . ^Jbu Lq£ 

^q_^1j_j jjLb i LuuajfcILtaj_a V t ^ tjU> a 4u Ju £j\j I ^ jJI JjJjIu_aXI 

Julu*. La_a t^Judl J_aVt 4_i_u%- jJju ^aIL>«JLt ^Laj Cj^LojI 4_J-iVt 

£jLL>JLj jL>uVt t L-uj-a-la ij^f t <t^ ^JjaVt ■ ,,. <Vl ^La-U 3j-j;rJt 

.4_3tj|j 3_cl_u-u (yulil ^1 

Vj t ^ut v ^t ^iSujVt ^t ^ u^j 

^1 cillj (j- 0 VJu 4 uwL>. Lul t4_j_a Jl*J1 j| ^oLjJI ^1 Vj iju-utull ^ it Mitt 
^j-A JluJl>. i^£ cfi < na ^1 J_uau (j! l^t i > n i 3 JuJl>. 4-c?&-utju-<-ut 

JsaulaueuJt ^j_a ^LSLcu j^Lu £j I ,,,' LtLv Lul . jujjuJI (j_uj_<_uJ (jl ^yic, 3jJui]t 
<^JI 4u>.lutu j_aVt t4-j-Utj 3 qjJ j-u£lj Juilj t4_ul^ajl ju^l 

4_^uLut_a (Juw| ^j-a cau_ut V t .>% <j Juu 3jutj-uj t3j 4 _Iu_3j 

‘ 4-LSLa-l I Cj}Lj_il^JL I jj_a tfLa_u_uajj 4-laTL-^J. 1 Cj^LtuILtaJ, I (j_a 4uJ 1 jILa 
1 r \ j i^i 3 ^j| V ^JiutuJl ^jJt luj_3j>u <—ufcj CjIujjlu-uJI ^jlu ^j-oJ j 3jj3r. 

j—tC ^uaUJt ^.ujtTJt *Lgjt j BLpJI j-A £(jj-uj j_ujlJL^ » JJL^Jlu 

4_uJuit £)L_ujVI 4_cjL3_c ^_<-uTtS>u ^ ^ JJ1 ^jl < <r<tl jJ ju SL lI t j, uJ fc T Jt t«L>.jJ.1 

. SLpJI j JlC. j-uuLlJt I JlA J!la t LusjI 4_Jl3_*JI 4jIjJlS Jj u-cuuti 
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(ol*JI jlj jl_lc aJLl! jjliSjJI 4-L>.^Jj) i^~tl 
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I ^3 ^Ijj-IL^j t4_oj-ILll ^J^jj *^1*11 3jL>.J * 

(J.<.u£j^j <u^U.-cii!jUl>.VI 
j mi aj 4_*-«L56J L_xlaJI <tjk 4-L.iIaiI Lt^-jJ^uJI jLu-ul * 

j U^a <~iaj IILjlaLv Cjj. mi i Ju9j (4 -j^JjlII CjL^jVIj C-tTiSLl' £)_a JuJulII «U * 

: L^ia 

4J Lu JI (jL<_ujV!- 

.^jLuJI ^LUj-coJI ^k- 
4 j ji mijII Llv.jJ^_ljJI ^Lc- 

4-lS- u JI 4 1lJ 1 ^^Ll!-j)< > (i 13 -dJ Ij-tk-j I IiLu_u! LJLv * 

.(1978 ^Lc. jlLa) j 4_*_aL>. 
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